- : ; ) REGION | SITE NUMBER (fo be sam ]
9 EPA - POTENTIAL HAZARDOUS WASTE SITE signed by Ha)
AY4 ™ IDENTIFICATION AND PRELIMINARY ASSESSMENT

NOTE: This form is completed for each potential hazardous waste slte to help set priorities for site inspection.

. The information
submitted on this form is based on available records and may be updated on subaequent forma as a result of additional inquiriea
and onesite inspections.

GEMERAL INSTRUCTIONS: Complete Sectiona [ and III through X as completely as posaible before Section [I (Preliminary
Assesament), File thia form in the Regional Hazardous Waste Log Flle and submit a copy to: U.S. Environmental Protection
Agency; Site Tracking System; Hazardous Waste Enforcement Task Force (EN-335), 401 M St., SW; Washington, DC 20460.

I. SITE IDENTIFICATION

T . ] B. STREE T -(or other identifier)
SCYSTO0243 42, BEGKELE Y : : '
CDEFENSE RUse- 08P 0RT- 9Ty J CHARLESTTOTSTATE =€, ZIFCOBE—— | FCOUNTY NAWE
AURTH Rar T AVE : : . : ?
HAWA AN S ZY4don :

2. TELEPHONE NUMBER

H. TYPE OF OWNERSHIP

E]!. FEDERAL [ _]2. STATE [ 3. cOUNTY [ Ja. MUNICIPAL [ |5 PRIVATE [_]6. UNKNOWN
F . . .

l. SITE DESCRIPTION

&Y

J. HOW IDENTIFIED (f.0., citizen's complainta, OSHA citations, atc.) K. DATE IDENTIFIED
(mo., day, & yr)

L. PRINCIPAL STATE CONTACT .
1. NAME . ' 2. TELEPHONE NUMBER

IL. PRELIMINARY ASSESSMENT (completa this se€tion last)
A. APPARENT SERIOUSNESS OF PROBLEM

1. HiGH [(Jz. meptum [ J3. Low [la. MONE

5. UNKNOWN

8. RECOMMENDATION

\
11 no

[ ]2 IMMEDIATE SITE INSPECTION NEEDED
A, TENTATIVELY SCHEDULED FO®R:

ION NEEDED (no hazard)

3. SITE INSPECTION NEEDED
8, TENTATIVELY SCHEDULEDR FOR:

b, WiILL BE PERFORMED AY:

b. WiLL BE PERFORMED BY:

] 4. SITE INSPECTION NEEDED (fow priority)

C. PREPARER INFORMATION
. HAME

III. SITE INFORMATION

2. TELEPHONE NUMBER

A. SITE STATUS , R
] 1. ACTIVE (Thoae industrial or 2. INACTIVE (Those 3. OTHER (specily): /
municipal aites which are being uaed aites which no longer receive

oge aites that include such incidents like ““midnight dumping’® where
for waste treatment, storage, or disposal | Wastos.), . no regular or continuing uae of the aite for waate dispoaal haa occurred.)
on a continuing basis, aven If infre- . ’
quentiy.),

B. 1S GENERATOR ON SITE?

] no

[ ]2. YES repecily gonerator’s four—digit SIC Code):

. , \
C. AREA OF SITE (in acres) D. 'F APPARENT SERIOUSNESS OF SITE IS HIGH, SPECIFY COORDINATES

1. LATITUDE (degi=min.—aec.)

2. LONGITUDE (dogi—minimsecs)

E. ARIﬁ THERE BUILDINGS ON THE SITE?
"I N0 [] 2. YES (specity): '

T2070-2 (10-79)

Continue On Reverse



Continued From Front

()

IV. CHARACTERIZATION OF SITE ACTIVITY

Indicate the major site activity(ies) and details relating to each activity by marking ‘X’ in the appropriate boxesa.
X' X N x| %’
— A. TRANSPORTER v B. STORER == C. TREATER P D. DISPOSER
1. RAIL 1. PILE 1. FILTRATION 1. LANDPFILL
2. IHIP 2. SURFACE IMPOUNDMENT 2. INCINERATION 2. LANDFARM
3. BARGE 3. DRUMS 3. YOLUME REDUCTION . OPEN DUMP
4. TRUCK 4. TANK, ABOVE GROUND 4. AECYCLING/RECOYERY 4. SURFACE MPQUNDMENT
8. PIPELINE 8. TANK, BELOW GROUND 8. CHEM./PHYS, TREATMENT 8. MIDNIGHT DUMPING
_6. OTHER (specify): I_Q. OTHER (specify): 9. BIOLOGICAL TREATMENT 8. INCINERATION
7. WASTE Ol REPROCES3ING 7. UNDERGROUND INJECTION
4. SOLVENT RECOVERY B. OTHER (especiiy):
|_|9- OTHER (apeciiy): :

E. SPECIFY DETAILS OF SITE ACTIVITIES AS NEEDED

V. WASTE RELATED INFORMATION

A. WASTE TYPE

CJw UNKNOWN

2. LiQuip

(3. soLip

[ }4 sLUDGE

[(]s. cas

{]1. unkNOWN

{Js. Toxic

{J10. OTHER (specity):

B. WASTE CHARACTERISTICS
[J2. corprosive
[ ]7. REACTIVE

[Ja. iGNiTABLE

[e. iNERT

[]4. RADIOACTIVE
{Js. FLammABLE

[CJs. HIGHLY VOLATILE

C. WASTE CATEGORIES

l. Are recorde of wastes available? Specify items such as manifests, inventories, etc. below,

2. Estimate the amount(specify unit of measure)of waste by category; mark 'X’ to indicate which wastes are present.

a, SLUDGE

b. OIL

¢, SOLVENTS

d. CHEMICALS

e, SOLIDS

f. OTHER

AMOUNT

AMOUNT

AMOUNT

AMOUNT

AMCIUINT

AMOUNT

UNIT OF MEASURE

UMNIT OPMEASURE

UNIT OF MEASURE

UNIT OF MEASURE

UNIT OF MEASURE

UNIT OF MEASURE

X' [inPaINT,
1 riGMENTS

X linoiLy
: WASTES

(TTHALOGEMAT
SOLVENTS

X
ED L_Ji11acios

X
{1} FLYASH

o LABORATORY
PHARMACEUT.

(2IMETALS
SLUDGES

I3IPOTW

(4) ALUMINUM-

(ZIOTHER(epeciiy):

SOLVENTS

[2) NON-HALOGNTD)

(21 PICKLING
LIQUORS

(2) ASBESTOS

2IHOSPITAL

| __JI3)OTHER(epecily):

(3l cAausTICS

(AIMILLING/S

MINE TAILINGS

1
(S)RADIOACTIVE
. %

FERROUS

SLUDGE

|_lis) OTHER( apecifiy):

{4) PESTICIDES

|
{4l smLTG. wasTESs

(4) MUNICIF AL g
by

IBIDYES/INKS

NON"FERAROUS

B s TG. wASTES

i8] CYANIDE

(8) OTHER(8pocify):

(8) OTHER(spacify):

i7TIPHENOLS

BIHALOGENS

isnPcHa

(TOIMETALS

tJ11OTHER(speci iy

|

EPA Form T2070-2 (10-79)
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Continued From Page 2

V. WASTE RELATED INFORMATION (continued)

3. LIST SUBSTANCES OF GREATEST CONCERN WHICH MAY BE ON THE SITE (place in deacending order of hazard).

4, ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE.

VI. HAZARD DESCRIPTION

© B.
- c. .
POIEN ALLEGED |- OIN%‘I;ENOTF
HAZARD | INCIDENT | (mo, day,yr.)
(mark “X’) (mark 'X")

A. TYPE OF HAZARD E.REMARKS

(AT oy 'a.'l\ 3

1. NO HAZARD ’ _ s e i Rl

2. HUMAM HEALTHM

NON-WORKER
INJURY/EXPOSURE

4, WORKER INJURY N

s CONTAMINATION
"OF WATER SUPPLY

CONTAMINATION
OF FOOD CHAIN

CONTAMINATION
"OF GROUND WATER

CONTAMINATION
8 OF SURFACE WATER

DAMAGE TO .
FLORA/FAUNA . ’ -

10. FIsH KILL '

"CONTAMINATIO . . .
CF AIR -

12. NOTICEABLE OQDORS

13. CONTAMINATION OF 30IL

14. PROPERTY DAMAGE

18. FIRE OR EXPLOSION

'« SPILLS/LEAKING CONTAINERS/ | . -
RAUNOFF/STANOING LIQUIDS

- SEWER. STORM
" DRAIN PROBLEMS

18. EROSION PROBLEMS

19. INADEQUATE SECURITY

20. INCOMPATIBLE WASTES |

21. MIDNIGHT DUMPING

22. OTHER {apecify):

EPA Form T2070-2 (10-79) PAGE 3 OF & Continue On Reverse
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[ i ) ..
Continued From Front - ) ‘

VII, PERMIT INFORMATION
A. INDICATE ALL APPLICABLE PERMITS HELD 8Y THE SITE.

[C] 1. nPDES PERMIT  [_] 2. SPCC PLAN ] 3. STATE PERMIT (epecity):
[C] & air PERMITS [T] s LocaL PERMIT [ ] 6. RCRA TRANSPORTER
[(] 7. rcra sTORER  [] 8. RCRA TREATER [_] 9. RCRA DISPOSER

7] 10. OTHER (speaity): _

— =
B. IN COMPLIANCE? -
(1. ves : (] 2. no [ 3. unkNOwWN
4. WITH RESPECT TO (l/at reguletion name & number):

————————————————————— e e e e
e
VIII. PAST REGULATORY ACTIONS

] a. none ] 8. YES (runmarize below) '

IX. INSPECTION ACTIVITY (past or on-going)

:l A. NONE D B. YES (complote itoma 1,2,3, & 4 below)
2. DATE OF | 3 PERFORMED
1. TYPE OF ACTIVITY PAST ACTION . ay: 4. DESCRIPTION
{mo., day, & yr.) ({EPA/ State) .

X. REMEDIAL ACTIVITY (pasat or on-going)

] a. NONE  [C] 8. YES (complote itoma 1, 2,3, & 4 below)
b 2.DATE OF 3. PERFORMED -
1. TYPE.OF ACTIVITY PAST ACTION BY! 4. DESCRIPTION
. (ma., day, & yn) (BPA/Stata) ’

NOTE: Based on the information in Sections OI through X, fill out the Preliminary Assessment (Section Ii)
'information on the first page of this form. -
EPA Form T2070-2 (10-79) PAGE 4 OF &




iN REPLY
REFER TO

“QEFENSE LOGISTICS AGENCY
DEFENSE FUEL SUPPLY CENTER
CAMERON STATION
ALEXANDRIA, VIRGINIA 22304-6160

14 NOV 1991

J. S. Environmental Protection Agency

Region IV '

ACRA & Federal Facilities Branch

Waste Management Division

Attn: Mr. J. C. Meredith

345 Courtland Street, N. E. . . ' ’ .
Atlanta, GA 30365 - ‘

Dear Mr. Meredith:

In resﬁonse to your letter dated September 13, 1991, we have completed the
Preliminary Assessment Update for our Defense Fuel Support Point (DFSF)
Charleston, 5862 N. Rhett Avenue, Hanahan, SC. The following information was
derived from rveports of various environmental site assessments conducted at
the fuel terminal as the result of a leak of 83,000 gallons of jet fuel into
the soil and groundwater in September 13875.

After the 1875 release, approximately 20,000 gallons were immediately
recovered from the groundwater. Subsequent efforts did not yield any further
recovery of fuel product and in February 1976 the incident was considered
cloged. The first post fuel leak sfudy conducted in 1877 indicated only
residual contamination of the soil and that fuel-eating microbes were active
in all samples tested. No further cleanup action was required.  After a 200
year'rainfall event in 1979, residents to the north of the fuel terminal
detected fuel odors. Consequently, the U. S. Air force and later, the Defense
Fuel Supply Center (DFSC) contracted for various studies to define the extent
of the contamination, analyze the risks to human health and the environment,
evaluate the hydrogeology of the site, and to evaluate and select the best
remedial alternatives to clean up the contamination. Reports on these studies
are enclosed. )

The South Carolina Department of Health and Environmental Contrel (3CDHEC) has
been actively involved in the evaluation of the data generated from the
studies and has recommended that the combination of a pump and treat and an
enhanced bioremediation system would work best to clean up the remaining
contamination. Construction of the system.is complete and pending final
approval by the SCDHEC, the system should be operational early in 19092. This
system will gerve both to prevent further migration of the plume of
contamination and to clean up . the gite. As a condition of the construction
permit issued by the SCDHEC, the U.S. Geological Survey (USGS) has developed .
an extensive and continuous monitoring program designed to assess the
effectiveness of the remediation system and determine the length of time
required to accomplish remediation. In addition, the USGS will conduct a
complete well survey to obtain an accurate groundwater flow map.



DFEC-FQ PAGE 2 -
Mr. J. C. Meredith

Although petroleum contamination is exempt from CERCLA requirements, the
environmental assessment process employed at DFSP Charleston followed the same
ZPA guidance as that of a FA/SI. The enclosed reports and checklist describe
the extent of the petroleum hydrocarbon contamination; address the
groundwater, surface water, and air pathways for the contamination; and
identify the targets. 1In 1987, IFC-Clement Associates, Fairfax, Virginia,
prepared a risk assessment of exposure %to the contamination. '

To summarize the data from the reports in the PA/SI format we have included
the SSI Phase I Reconnaissance Documentation Checklist as the first enclosure
to this letter. Briefly, we would like to offer the following comments in
regard to some of the checklist items pertinent to this sgite.

DFSC maintains that state and federal environmental compliance issues always
be a top priority and has completed many rehabilitation projects at DFSP
Charleston to ensure future compliance of the terminal. The cleaning, repair,
and renovation of tank bottoms, roofs, and drainage systems underlines our '
interest in running a clean, efficient, and odor free terminal. These
measures serve to prevent leaks from occurring and that the soil, Zround water
and surface water be protected from contamination.

Based upon the hydrogeologic study of the site and the surrounding area, the
groundwater pathway has been determined to be'confined to the shallow aquifer,
which ranges from 20 to 35 feet thick, and moves north-northeasterly at a rate
of 0.24 ft/day. At this rates groundwater at the tank farm fence would take
13 years to travel to Gold Cup Lake. There are no drinking water wells in the
vicinity but there are gix wells used for lawn irrigation and to fill swimming
pools. The reservoir which supplies drinking water to the Hanahan community
"is to the northwest but is several miles upgradient of the fuel terminal.

In regard to surface water pathways, there is one intermittent drainage ditch
on the east side of the terminal which flows north toward Gold Cup Lake. Any
runoff first paszes through an oil/water separator before leaving the fuel
terminal,

" As cited previously, ICF-Clement. Associates completed a Health Risk Assessment
in 1987 and advised that the short-term risk to health, under average
conditions of exposure, is insignificant. The consultants analyzed the
potential longterm health risks in Gold Cup Springs subdivision using the
following assumptions:

1. FEach resident drank approximately two quarts of well water each day
for 70 years.

2. Each resident swam for 30 minutes a day, 4 days a week, 6 months a
year for 70 years in swimming pools filled with well water.

3. Each resident spent 16 hours a day for 70 years breathing neighborhood



DFSC-FQ ) PAGE 3 .
Mr. J. C. Meredith

4. That the amount of benzene in the groundwater remained constant and
that the groundwater was not treated.

ICF-Clement Associates concluded that a resident who did these things for 70
years might be exposed to a potential lifetime health risk.

Az long as residents.use municipal ‘water for drinking, bathing, and swimming,
the only actual exposure to the benzene comes from breathing the neighborhood
air. ICF-Clement asgociates concluded that the noncancer risk from breathing,
this air is insignificant. With respect to-the cancer risk, they noted that
the normal background lifetime risk of cancer is.25%, meaning that
approximately 25% of all people in ‘the United States develop cancer in their
lifetimes. - They Loncluded that; the llfetlme risk from breathing the benzene
in the air would.be three addltlonal cases of cancer 'in 10,000. In
comparison, this risk is -33 times lower than-the risk of dying from normal air
pollution. The consultants also emphasized that this cancer risk is likely to
be overstated due to their conservative assumptions. The true risk of cancer
could be even lower. - a -

In regard to other areas of petroleum contamination discovered in previous
studies, the Naval Facilities Engineering Command has contracted a study of
two areas located to the east and west of the tank farm to determine the
extent of the contamination both vertically and horizontally. Alternatives

" will be evaluated to determine the best cleanup system for these areas. This
may incorporate the present system or it may be a totally separate operation.

If you have any questions in regard to the letter and the enclosers, please
contact Mr. Wayne J. Barnum at telephone number (703) 274-6579.
Sincerely,

Chief, Environmental Quality Division
Directorate of Facilities Management

3 Encls

o~
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SSI PHASE |
RECONNAISSANCE DOCUMENTATION CHECKUST

~This infarmation is‘required for ail SSi Phase Is. Much of it will be detailed n your letter report,
logbook, or topo map. In such cases, provide only brief descriptions and reference citations on the
checklist to avoid duplication. CttE the source for all information obtained for all sections. Lists of
- HRS-specific definitions ‘and sensitive environment identifications are attached.

gite Name: DEFEQSE Fua_. Suppogr f%“‘“— CH-NQLF_S"T?)&J-

City, County, State: H.Anianan Berxerey Coonrry, SootH CARCLINA

EPAID No.:

66?57002433'2.

Person responsible for form: WAYAJ = &Quw

'Date: MEMBE& I ,99.1 _ . : . ! T

I

DESKTOP DATA COLLECTION _
(Can be done before or after recon. Include attachments as necessary). ' _ é

I Groundwater Use (See project geologist for this informatioh)

Identify aquifer(s) of concern.
SRAWLOW , CDCOU FiED AQuUIFER. ocr-ugs D THE uucousQquEb P LeisTocEN)

Y Ebwahs o\rEﬂ-unu(, THE cooPee. MARL FORMATION .

C?EF Fmaw CESGT A(purﬁ_.,c_ E VACVATI), JAN BS

[ Identify any areas of karst terrain within the 4-mile site radius, and confining layers and RAT
- hydraulicinterconnections within 2 miles of the site.
Mo Kagst . Cowrime Omer @ CooPER, MAR: Fo-emnﬁau
( REF. Finne (&E.Poer, AQUIFEL. FUAWATION, JAN 8% RAUT Jic 3
I Surface Water Use '
L Identify uses along the 1S-stream-mile surface water pathway (i.e. drinking water,
' fishing, irrigation, industrial). .
Fasmucp Boa-“"’tub lKRlC—.AT‘sohJ
o Cﬁr:F TBPo f SIT'E.MAPS)
] Identify any designated recreational areas, sensitive environments, and fisheries along

the surface water pathway. Specify whether fishing is recreational, subsistence, or
commercial. Information for smaller water bodies can be confirmed or obtained from
local sources during the recon.

- @ FisnidGe Alowe GooSE CREEL. -REm:»naum__ FisHiwe 183 CO0PBL RivEs
1S CommEsaac § ReckEariansdAe - '

2 DA WILDUFE PRESERVE. - (o M1 EAST oF TELMIWNAL + ACRoss C‘Q.opsp R usSe.

LELAND

( SEE ‘raPa )



. Sensitive Environments

® Identify any sensitive environments within 4 radial miles of the site (See Table 4-23 of the
February 15, 1990 HRS Draft Final Rule, attached). Remember, sensitive environments
are not limited to critical habitats. ' :

(corn CoP SODIVISiow HAs MAN-MADE LAKE - LocAared Doua GEID . T
W oM Y m, o Morrw oF TEemivse . CooPse RIVER | GocsE  CREEK

AL Beor wWiTHIN | Wy mi of Termiveo . (rEr Tore § RMT aquiFer

. SVALVATION -F CLEfRT - [988
DRIVE-8Y RECONNAISSANCE DATA COLLECTION " Frens e 78 )

(Thisinformauon should be recorded in fogbooks with attachments).

I Groundwater Use (This information can generally be obtained from local water departments,
or city hall in rural areas).

® identify on copies of topos the extent of all municipal systems and areas served by
private wells within 4 miles of the site. .

3 Peivare wEus (& Gor Cour SUBDIVISIoN AND wOUTHIW [mi o

Termina- - NoT USED For DRINKmIG WArER.y avT 10 FIte Swosmaq it Pooes ] (R GaTE
LAwRS., DRINKIS X WATER S Fles PuALIC SOURCE.

FEF  RMT STUDY - AQUFER Fiuae RERRT (988

L] Locate on copies of topos all municipal well locations in the site area, including any wells
‘of a blended system >4 miles from site. Specify if water from these wells is partially or
fully blended prior to or during distribution, and if any surface water intakes contribute
to a blended system (whether or not they draw from the target sw pathway).

Moo wATEA  SUPPLIED Fromt RESERJOC. LOCATED AT SOURCE OF
(CooSE CREEK. ~ NORTH OF TERMINAL . KNO MUMI UL PRL WELLS .

( SEE  STE MaP)

° Note the depth, pumpage, and population served for all 'mumcipal wells within the 4- °
mile site radius. Complete well survey forms.

Nor AppricABLE

e Document other groundwater uses (e.g. irrigation, industrial). |
Gftau..}bwqrgg_ Fﬂou 3PRwWATE cWELY 1§ USED Fort SWimMaunls (Poors 4And
LAawn (RRLGAT0] . NorT o DRINKWG 0B BATHIN(e ok OTHEL DOMESTIC. USES.

"I, Surface Water Use

@ Identify on topos the !S-fni}e surface water pathway.
il Caof’& 'th{_—":',c_,
.. Goosa Creex.
INTERA(TTELNT DLAVAGE DiTZet
@ﬁ_(: ‘rof’o f WELL LocaTiion AP

RMT AQGu FEL EVALUATION)
-2- F1rwaC LEfors™ (988



9 - )

@ Identify and locate on topos any surface water intakes within 15 miles downstream of
the site (to be obtained from local water department).

SURFACE WATER IATAKES IDOUOMSTREMM . whiree. BRAackisrt TidRC .
f\.Jo : , ALE (NFWERCE ond EpofBe Riul

CSEE w—— /MAP) ANDd GoasE CREEK

. Site and Area Use Data Collection (May be obtamed before or during recon)

[ ] Describe any barriers to travel (e g. rivers) within | mile of the site (consult topo).

CoopEr RIVEAL IS APPRowmatECT [.3 ~ 2.0 adicEs From SiE.

(__SEe Tofo )

] Describe population within the immediate site vicimity and within the 4-mile radius (e.g.
sparsely populated rural -areas, commercial/industrial areas, densely populated urban
areas, etc.).

RESDESTI4L SUBDIVISIo To [MMEDIATE NORTH , s J.S MILmRRy

REsEAvATION TO E,qsr! IKBUSTRI AL/ COMME fcia— TD SOuTH '2 WES?™,

@ Obtain aerial photos of site and immediate vicinity whenever available (from county
offices).

AJo AERLAC PlHoTos AVAILABLE. .

@ Note if the facility is on sewers or sept:c tanks (consult water or pubhc works
department).

Ciry sEwen dfu.)m‘m :

C\./C.Ar:iex; BY CowtherTilG F'/qcx iy oPEAAw.e,)

° Obtain current property owner information from the county tax assessor’s office.

FrocerTr Owrel - CHARESTOD A Fowce Base PR *(Bo3) Se- 4976
' 437 sother Groor /DEEY
Crgesstow AFS, SC  29404-5045

Facury Admuusaroe . Dereuse FUEC Suppuy CEITEL
BESC @ Ph ®(703) 274-C579
CAMECoD STATID , | :
ALEX grDMA, VA 27304

Fauure OPERATOR - Conrmesing Sebnee (o oo “C'aos) 744 - 305'4

1 N. Retem ExT
RANARad | ST 2445,
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M § UNITED STATES ENVIRONMENTAL-PROTECTION AGENCY
D, ,,01&‘5 REGION 1V .
. 345 COURTLAND STREET. N.E.
ATLANTA, GEORGIA 30365
8EP 1 3 1931
WD-RCRAFF

Certified Mail
Return Receipt Requested

Manager

Defense Fuel Supply Point Charleston
5862 N. Rhett Avenue :
Hanahan, SC 29406

Re: Slte Inspection Information for Revised Hazard
Ranking System :

Dear Sir:

The Comprehen51ve Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), requires the
U.S. Environmental Protection Agency (EPA) to establish a
Federal Agency Hazardous Waste Compliance Docket to provide
information on the status and compliance of Federal Facilities
that may have releases of hazardous substances. Section 120
specifically addresses federal agency compliance with
requirements on response actions, site evaluations, and hazard
ranking procedures for facilities on the Docket. Your facility
is cn the Decckat.

EPA Region IV is currently contacting each federal facility on
the Docket not currently on the National Priorities List (NPL)
to request updated information under the revised Hazard Ranking
System (HRS2) of the National Contingency Plan (NCP), which
became effective March 14, 1991. Our records indicate that a
Site Inspection (SI) report or its equivalent was submitted
previously for your facility and we are writing to request an
amendment or revision to provide the information needed. )
Based upon information presented in the SI or equivalent report
submitted earlier, your facility did not warrant placement on
the NPL under the previous Hazard Ranking System (HRS1).
However, under the revised scoring system, environmental
"impacts and human health hazards must be defined more fully,
and the revised system may now qualify additional facilities
for the NPL. Enclosed are guidance on HRS2 developed by EPA
Region IV and the latest (1988) EPA guidance on SI.

Printed on Recycled Paper
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We are requesting submittal of a revised SI report or an
amendment within 60 days of receipt of this letter.
not- feasible, we request submittal of a timetable for
compliance within 30 days of receipt of this letter. You may
include your preliminary calculations of a score under HRS2;

-however, EPA is responsible for the formal calculation of the
.ranking score. -

If that is

If you .have questions regarding the updating of SI information,

please contact Mr. J. C. Meredith of this office at (404)
347-3016. '

Sincerely yours,

J s H.” Scarbroug P.E., Chief
RA & Federal Facilities Branch
Waste Management Division

" Enclosure

cc: Mr. Hartsill Truesdale, Chief

Bureau of Solid and Hazardous Waste Management
South Carolina Department of Health
and Environmental Control

A ps Form 3800, Jun
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

15 ‘v‘ 1’7%, REGION 4
‘ 3 g ATLANTA FEDERAL CENTER
;j ) 5 & : _ 100 ALABAMA STREET, S.W.
R BT ATLANTA, GEORGIA 30303-3104
0C1 l} SRRY)
4WD-RCRA

CERTIFIED MAIL .
RE RECEIPT REQUESTED

Donald Matthews, Department of Defense, Federal Liaison
Defense Fuel Support Point Charleston :

5862 N. Rhett Avenue

Hanahan, South Carolina 29406

SUBJ: Compliance Evaluation Inspection
July 23, 1997
EPA ID No. SC9 570 024 332

Dear Mr. Matthews:

On July 23, 1997, the United States Environmental Protection
Agency (EPA) conducted a Compliance Evaluation Inspection (CEI)
at your facility located in Hanahan, South Carolina in order to
determine it's compliance status with the Resource Conservation
and Recovery Act (RCRA) .

Enclosed is the EPA CEI Inspection Report which indicates
that violations of RCRA were discovered. A copy of this report
has also been forwarded to the South Carolina Department of
Health and Environmental . Control (DHEC) .

If you have any questlons, please contact Christi 8. Ulmer,
of my staff, at (404) 562-8578.

Sincerely yours,

Shannon Maher, Acting Chief

North Enforcement & Compliance Section

Enforcement & Cowmpliance Branch
Enclosure

cc: DHEC-Charleston Field Office-Bill Seaborn (w/enclosure)

Hacyciedmecyclable + Printed with Vegelabla Ofl Based Inks on 100% Recycled Paper (40% Posicnnsumar}



RCRA COMPLIANCE EVALUATION INSPECTION REPORT

Inspector and Authoxr of Report

Christi S. Ulmer
Technical Specialist:

Waste Management Division
North Enforcement Section
61 Forsyth Street, S.W.
Atlanta, Georgia 30303-8909
(404) 562-8578

E ‘10! IE !n

Defe..ce Fuel Support Point Charleston
5862 N. Rhett Avenue
Hanahan, South Carolina 29406

EPA ID No. SCS 570 024 332

. ‘ble Official

Mr. Larry Verhosek, Terminal Superintendent
(803) 744-3884

I " E I . I} N I N

Larry. Verhosek, Terminal Superintendent -Defense Fuel Support
Point Charleston (hereinafter Defense Fuel)
Christi Ulmer, Technical Specialist- U.S. Environmental
Protection Agency (EPA) ‘
Bill Seaborn, Inspector-South Carolina Department of Health
' and Environmental Control (DHEC)
John Cooper, Inspector/Supervisor-DHEC

Date of Inspection
July 23, 1997
Applicable ] lati

40 Code of Federal Regulations (C.F.R.) Parts 260 - 265,
268, and 270; RCRA Section 3005 and 3007; and the South
Carolina Hazardous Waste Management Regulations.

Purpose of Inspection

This inspection was a Compliance Evaluation Inspection (CEI)
conducted by the South Carolina Department of Health and
Environmental Control (DHEC) with the United States
Environmental Protection Agency (EPA) to determine the
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facility's compliance with the Resource Conservation and
Recovery Act (RCRA).

L cild . N

Defense Fuel is a federal facility located in Hanahan, South
Carolina. It is a bulk petroleum facility which stores jet
fuel in support of regional Department of Defense Air Bases.
This facility contains a total of seven tanks and three
loading racks. Five of the tanks contain JP8 and two
contain JP5. Hazardous wastes generated at this facility
include, almost exclusively, tank bottoms resulting from
tank clean outs. Defense Fuel is registered with the State
of South Carolina as a large quantity generator of hazardous
waste.

vindi

This inspection included a tour of the tank farm and the
locading racks. .

1. The Tank Farm

There are no external floating roofs on the tanks in the
tank farm. Subsequently, rainwater does not enter the tanks
through the top. At the time of the inspection, contractors
were working on-site to install a concrete foundation under
two of the tanks and within the diked area. Eventually, all
tanks at this facility will be located on concrete
foundations. Tanks bottoms, generated during the infrequent
tank clean outs, are analyzed to determine if they are
hazardous waste prior to being .shipped off-site. Water
which accumulates at the bottom of the storage tanks is
transferred to the oil/water separator. The oil is sent
off-site to World Recovery Systems (WRS) for product
recovery.

2. The Loading Rack

Jet fuel is transferred into tanker trucks for transport at
the 2 loading racks in the front of the facility and into

rail cars at the third loading rack located at the back of
the facility. Any product or storm water that collects on

“the pad of the loading racks goes to an oil/water separator.

The 0il is from the oil/water separator is shipped off-sgite
to WRS for product recovery and the water is shipped off-
site. Analytical results reveal that the water is usually
non-hazardous waste water. Water which accumulates within
the berms of the tank farm is discharged under an NPDES
permit to a waterway which is open for a short distance and
then closed to the point where it discharges into the sewer
destined for the POTW. Loading rack sumps are occasionally

L.
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‘cleaned out. Defense Fuel makes a hazardous waste
determination on the sump sludge using laboratory analyses
before shipping it off-site.

3. Record Réview

The facility's hazardous waste records were reviewed
including the Quarterly Reports, Contingency Plan, Personnel
Training and Manifests. The following record keeping
violations were noted: :

At the time of the insgection, Defense Fuel did not have the
South Carolina 1st quarter (1997) and 3rd quarter (1996)
reports available on-site. :

Defense Fuel failed to maintain a copy of the quarterly
- reports on-site in violation of the requirements of
R.61-79.262.40(b) and R.61-79.262.41.

Defense Fuel has a letter which was sent to the local
authorities with EPCRA information. However, they do not
have a copy of a cover letter indicating the transmission of
" the Contingency Plan to local authorities.

Defense Fuel failed to provide local authorities with a
copy of the Contingency Plan in violation of the
requirements of 40 C.F.R. § 265.53 and R.61-79.265.53.

Facility personnel were following a U.S. Department of
Defense guidance document which indicated that they need
training pursuant to 40 C.F.R. § 265.16 only once every
three years. Accordingly, all of the facility personnel
were out of compliance with the requlrement for annual
refresher training.

Defense Fuel failed to provide employees with an annual
review of the initial personnel training in violation
of the requirements of 40 C.F.R. § 265.16 and R.61-
79.265.16(c) .

No hazardous waste was shipped off-site from this facility
in 1996. One shipment of hazardous waste was sent off-site
in 1997. There was no Land Disposal Restriction (LDR)

- certification form attached to this manifest.

Defense Fuel failed to provide notification to the
hazardous waste treatment facility that the manifested
waste is land disposal restricted (LDR) waste in
violation of the requlrements of 40 C.F.R. § 268.7 and
R.61-79. 2687 , . ’
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The following violations of State and Federal RCRA
regulations were found:

1. South Carolina Quarterly Reports: R.61-79.262.40(b) and
R.61-79.262.41.

2. Contingenby Plan: 40 C.F.R. § 265.53 and R.61-
79.265.53.

3. Personnel Training: 40 C.F.R. § 265.16 and R.61-
79.265.16(¢c). ' '

4; Land Disposal Restriction: 40 C.P.R. § 268.7 and R.61-
79.268.7,

[%@/&%@2@/ R Y3/97

Christi S. Ulmer : Date
Technical Specialist

Concurrence
Sha AR S | | 10//977
Shannon Maher, Acting Chief Date

Chief, North Compliance Section
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EXECUTIVE SUMMARY

The Defense Fuel Supply Point (DFSP) Charleston, and the Gold Cup Springs
Lake Subdivision are located on North Rhett Blvd.,'in Hanahan, South Carolina.
The DFSP is a bulk storage facility for JP-4 jet fuel used primarily_fy the Air
Force. In 1975, a leak was discovered in the bottom of Tank l-and an éstiﬁated
83,000 gallons of JP-4 were lost. Since 1975, there pave been several remedial
actions taken to recover the lost product and several field investigations to
access the impact of the release to.the DFSP site and the adjacent.residential
s;bdiVision. As a re;ult of the fuel spill, there is concern as to the
potential residentigl exposure in the site.vicinity to organic vapors. Thg
Defense LogistiCS Agency and the Naval Facilities Engineering Command retained
RMT, Incorporated to evaluate remediai alternatives that wbuld be applicable to
remove the organic constituents from the ground water and soils on the DFSP

site and in the Gold Cup Springs Lake Subdivision.

In Decémber, 1987, RMT, Inc. concluded the Aquifer Evaluation Report ﬁhich
defined’ the characterisFics of the aquifer and verified the potential for airl
stripping of the organic compounds in the soils. Results from the field
investigations conducted for the Aquifer Evaluation Report were used to model
the ground water flow on the DFSP site and the adjacent subdivisioﬁ.

The modelling of the local ground water flow was necessary to predict the
ef fects of various remediation control strategies. The procedure_involved
calibrating the model by generatiﬁg-a water table surface. This was
accomplished by varying hydraulic conductivity, total water recharge, and

system flow boundaries, within physically reasonable limits. The final model

. matched the surface to approximately a foot. Having thus established basic flow

characteristics, the effects of three pumping schemes were modeled. Wells

1




LT

were, in turn, placed around the BTEX plume, situated along the northern

facility boundary and concentrated within the plume. Modest pumping rates

" intercept much of the ground water flowing from the facility and create

significant water table depressions within the plume.

For a design basis in evaluating the groundwater treatment alternatives

the highest'bbserved well production rate was multiplied by the maximum number

"of wells needed in the groundwater flow model to contain the organic plume§.
This resulted in a design flow of 200 gpm. A total BTEX concentration of 3 ppm

was also used for design because it was among the highest values observed

during the previously conducted well sampling.

The recommendéd control strategy for remediation of the DFSP ;ite and
subdivision is a groundwater extraction system coﬁsistiﬁé of a series of wells
located along the northern boundary of fhe DFSP property to\minimize further
migration of BTEX constituents from the site. Iﬁ'addition wells will be located
within the existing BTEX plume to remove gfohndwater from the subdivision for

treatment. A vacuum extraction system for,socil remediation is also recommerded

in conjunction with the extraction well system. If treatment of the groundwzter

is requiréd, air stripping'is recommended as the most applihable technologyv.

The body and appendices of this report provide discussions and cost estimates
of the aforementioned discharge and treatment recommendations with additional

discussions and cost estimates of alternate treatments and discharges.




1. INTRODUCTION
1.1 Background

The Défeﬁse Fuél Supply Point (DFSP) Cﬁarleston ié located within the
city 1imits.of/§anahan, South Carbiina, and just off North Rhett Boulevard.
Immediately adjacent north of the DFSP facility is a residential community
called Gold Cup Lake Subdivision. The areas to the west_ana south include

light industry. Figure 1 shows the site location.

{ -

L

The fuel terminal contains seven aboveground storage tanks. The tanks
are 83,000 bbls (40~ft height, 120-ft diqmeter), welded steel qith floating
roofs and ezch is surrounded by an earthen dike., The primary fuel currently

handled at DFSP Charleston is JP-4.

In 1975; a leak wasxdiscovered in one of the seven tanks that resulted -
in a release of an estimated 83,000 gallons of JP-4 fuel.'.Following the
release of the fuel, several remedial action; were undertaken to recover the
lost product and wellslhave been installed both on DFSP prﬁperty and in the
adjacent neighborhood (Gold Cup Lake Subdivision) to monitor ground water
quality. JP-4 fuel and the specific compounds benzene, toluene, ethleenzene

and xylene tave been identified in some of the off-site wells.

e

In a previous investigation at the DFSP site in 1982, Dames and Moore

- concluded ttat they found no evidence of significant qu&ntities of - jet fuel
(JP-4) on the surface of the surrouﬁding'aquifer. They did find evidence of
ghe 1975 jet fuel release-from Tank 1 and recommended continued operation of

the existing 36" recovery well near Tank 1. They also recommended that
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additional clean-up efforts would be ineffective and that, with time, natural

"biological chemical and physicél activities would remove the residual

organics.

In another inve§tigafion of the DFSP site in 1986-87+.:McClelland
Engineers, Inc. installed additional monitoring wells,6 of f-site. Sampling of
the new and existing wells detEcteleP-4 related constituents (benzene,
toluene, ethylbenzene and xylene) on both the DFSP site ;nd in the adjacent
residential subdivision (Figure 2).

In August 1987, RMT, Iné. wasfaﬁarded two contracts to do an aquifer
evaluation and remeﬁial alternative report with respect to the DFSP sitef
Sampling conducted during the aquifer evaluation detected JP-4 constituents
(benzene, toluene, ethleenzene and xylene) in ground water beneath the DFSP
site aﬁ well as in thé adjaceng‘resngntial area. This report contains the

results of the remedial alternatives report and has had significant input

from the previous RMT aquifer evaluation report,

1,2 Objectives
The purpose of this report is to investigate alternatives that will
contain and remove the JP-4 related organic constituents in the ground water.

The report is also to recommeqa the alternative(s) that will be most

applicable for remediation of the DFSP site.
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ALTERRATIVES FOR SITE REMEDIAL ACTION . i

Hydrodynamic Isclation and Control

2.1.1 Description of Possible Control Strategies
— .
There are two control technologies ~ three physical barriefs and
hydraulic barriers-~ that are available to isolate the existing organic
plumes at the DF?P site. Some of the physical contaimment structures
include slu;rf cutoff walls, grout curtains and sheet'pile cutoff wélls. :

Ground water extraction wells or trenches can also form hydraulic

. (
barriers to flow.

Slurry walls are constructed in a vertical trench that is excavated
under a slurry mixture. The slurry is usually a soil orlcement}
bentonife, and water mixture that is pumped into the trénch as
excavation proceeds. The slurry is uéed primarily to prevent the trench
from cdllapsing during excavation and after it has set .to act as a

barrier to ground water movement.

Grout cu;tains are formed by injecting grout (Portland cement,
bentonite, or al%ali silicates) into the ground through well points in
an overlapping rattern. The grout barriers are éenerally more costly
than slurry walls and have been incapable of forming reliable barriers

in medium sands.[6]

Sheet pile cutoff walls are made of wood, pre-cast concrete, Or
steel. The walls are constructed by driving web sections of sheet

piling permanently into the ground with a drop hammer or a vibratory

-7
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Sheet pile cutoff walls are made of wood, pre-cast concrete, or
steel. The walls are constructed by driving web sections of sheet
piling permanently into the ground with aldr0p hammer or -a vibratory
hammer to act as a barrier to ground water flow. Each of the sections
are interlocked at the edges and are assembled before being driven into
the ground. The joints that interlock the sections are not water tight
initially but they fi}l and seal with fine grained soil particles,

Sheet pile cutoff walls are predominately used in loosely packed sand

and gravel soils.

An extraction well system uses pumps-to transport ground water to
the surface for treatment aod discharge. The system forms a cone of
depression as the ground water table is lowered and is used to contai:z
or remove a plume of contamination. To design a well systeﬁ an aquifar
model of the particular site is developed to estimate the required

pumping rates required to contain or remove the plume.

Coliection trenches can also be used to collect ground water.
Pumping ground water from the trench creates a draw down that prevents
or mirimizes the flow of ground water past the trench. Trench depths
are normally limited to less than 15 feet below the water table. If zhe

soils are not predominately clay dewatering is often required to prevent

wall collapse.



2.1..2 . Discussion .of Hydrodynamic Isolation and Control Strategy
An important aspect of aquifer remediation is the isclation of the
affected zone and the reduction of the down gradient migration of the

plume. Isolation techniques include physical containment structures

(e.g., grout curtains or slurry cut-off walls) and hydrodynamic

isolation systems. Often, the most cost-effective approach for

hydrodynamic isolation and control is accomplished by ground water

interception and withdrawal, treatment, and recharge.

Hydrodynamic isolation produces a closed system within which a
discrete zone of‘ground water is isolated and recirculated from
withdrawal wells and/or trenches to recharge wells and/or trenches.
Once flow patterns have-stabilized after system implementation, the
withdrawal system will be pumping only ground water that has been
previcusly_withdrawn. treated, and recharged. Figure 3 presents a
typical hydrodynamic isclation system. Froh Figure 3, it is apparent
that hydrodynamic isolation influences regional ground water flow
patterns. A line of stagnation, or ground water divide, is f&rmed
aéound which the:regional flow lines diverge.

(

Advantages of hydrodynéﬁic isolation and control include

operational flexibility, ease of construction, and High reliability.
: b oot /19

Hydrodynamic isolation systems require on-going system maintenance and

verification monitoring.
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2;1.3 Development %nd Documentation of Ground Water Flow Model

The region of primary interest is that portion of the Gold Cup
Springs Lake Subdivision underlain by the BTEX plume tFigure 4). Ground
watér flow was modeled in an area centered on the highest BTEX
concentrations. The first step involved trend surface analysis of
ground water elevations. fourteen data sets were available. The most
complet; was based on recent measurements by RMT (Table 1). Each of the
others was calculated from values provided by Dames & Moore (1982). It
Qas necessary to revise the Dames & Moore data, in qrdér to }efleét
recently determined riser pipe elevations (Table 2). In all fourteen
cases, third o:der trend surfaces were found to be most representatife
of the water tables considered. The Dames & Moore data, while spatially
restricted to the DFSP f§cility. provided valuable insights into
seasonal variability of ground water levels. The more regionally-based
RMT valugs anchored levels in the subdivision. Examination of the |
vérious surfaces suppor:ed exclusivg use of the RMT data, in determining
-a representative, time—average water table. Successive water téble

models were adjusted in such a way that Table 1 values were approached.

The McDonald and Harbaugh (1§8é) th;ee-di&ensienal computer flow
model was used for this project. As required by the model, the region
was divided into rectangular map cells. Computations produced a single
water level, for each cell. Crid axes were oriented E-W (506 foot
increment) and N-S (100 foot increment). It was assumed that flow is

restricted to the highly permeable materials overlying the Oligocene

11



TABLE 1

WATER TABLE ELEVATIONS
DURING THE PERIOD 11/17/87 - 11/20/87

RISER DEPTH WATER TABLE ELEVATION OF
WELL ELEVATION TO WATER ELEVATION- SCREEN INTERVAL
NO. (Fr. MsSL) (Ft.) (Ft. MSL) __(Fr. MSL)
W-103 36.66 14.94 21,72 30.2 - 0.2
W-104 37 .43 1522 22.21 30.9 - 0.9
W-105 39.14 16.02 23.12 32.6 - 2.6
W-106 38.64 13.60 25.04 32 = 24l
wW-107 37.57 10.62 26.95 ' 311 - 1.1
- W-108 37.68 10.36 2732 31.2 - 1.2
B-101 40,09 12.83 27 .26 33.6 - 3.6
B-103 43.52 13.30 v 3002 37.0 - 7.0
W-1 16.96 ' 0.95 16.01 wkk
W-2 16.37 7.81 ' 8.56 *kk
W-3 31.93 15.93 16.00 dekk
MW-4 27 .90 10.85 17 .05 21,7 - 1.7
MW=5 20.11 Y2472 17.39 9.1 - 0.0
MW-7 38.63 12.44 26.19 34.0 - 24.0
MW-8 12,16 0.05 12.11 1.1 - <8.9>
MW~9 9.16 1.07 8.09 6.0 - <4.0>
. MW-10 6.25 1.07 5.18 5.8 - <4.2>
MH-11 37 .47 14.59 22.88 33.1 - 18.5
. MW-1lA 37.30 . 15.46 21.84 9.1 - 4.5
MW-12 37 .85 11.52 26,33 28.8 - 18.8
MW-12A 37 .80 11.42 ' 26.38 9.3 - 4.3
MW-13 31.31 9.78 21,53 26,6 - 16.6
MW-15 13.15 2.63 - 10.52 8.6 - 0.0
MW-16 28.16 3.22 24,94 - 22,9 - 12,9
- 29.3 .- 19.3

MW~-17 36.61 - | 9.59% 27 .02

Well locations are illustrated in Figure 2.

Riser Elevations were measured by Southeastern Surveying, Inc.
Water Table Elevation = Top of Riser Elevation - Depth of Water Below

: ) ' Top of Riser
* Information not available.

14
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Cooper Formation (marl). This led to calculations based on a single-

layer aquifer, the bottom of which is nearly flat-lying (Table 3).

During the course cf modeling, boundary conditions, Bydraulic
conductivities and rechzrge rates were all varied. In addi&ion,
conductivity- and recharze were subjected to sensitivitj analysis. The
southernmost row of grid blocks was assumed to represent a constant head
boundary. With the exception of the extreme western end, flow passes
into the system along tte entire length of the strip. Water levelé were
prescribed on the basis of linear interpolation between readings from
wells MW-7 ;nd B-103. The lake, located in the northwest portion of the
region, and the western end of the scuthern strip were taken to be |
constant head arezs of cﬁtflow. The remaining Soundaries were assumed
to represent strezmline or divide "nd flow" barriers. An initial
con%uctivity vzlue of 15 inches per year, was based on McClelland (1987)
estimates and on prelimizary evaluat;on of recent RMT pump test d;ta.
Spatially variable final values.(S-iO ft/day) were the result of model
calibration modifications and more detailed analysis of the ﬁMT pump
tests. Data provided by the U.S. Geological Survey (Columbia, SC) led
to an initiai recharge estimate of 15 inches per year. Model
calibration, more detailed analysis of local conditions and the

assumption of leakage tc a lower aquifer resulted in spatially variable

final values for this parameter as well (0-5 in/yr).
The final, pre-remediation ground water model is illustrated in
Figure 6. The average deviation from Table 1 elevations is 1.1

16
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WELL
NO.

W-101
TW=102
W-103
W-104
W-105
W-106
W-107
W-108
B-101
B-102
B~-103
B-104
B-105
B-106
B-108
B~109

MW~9
MW-10
MW-11A
MW~12A

TABLE 3

PARAMETERS ASSOCIATED WITH THICKNESS OF THE

SINGLE-LAYER MODELING AQUIFER

GROUND SURFACE

TOP OF

ELEVATION COOPER MARL ELEYV.
34.6 -0.1%
36.3 2.3%
35.5 ~-1,5%
35.2 0.2%
36.7 ~0,3%.
36.4 ~2.1%
35.2 -1.8%
35.2 . 0.4%
38.4 2.4%
40.3 4,6%
41.1 2.1%
33.4 0.9%
35.0 0.5%

39.2 b,7%
36.2 3.7%
38.9 4, 4k
12.5 -2.0+

9.1 -0.9+
6.5 ~-3.5+
35.6 1.6!
35.8 0.8!

* Dames & Moore (1982)
+ McCleiland (1987)

I RMT (1988)

Well locations are illustrated in Figure 2

All elevations are in feet above mean sea level.

AQUIFER
THICKNESS (ft.)

34.7
34.0
37.0
35.0
37.0
38.5
37.0
34.8
36.0
35.7
39.0
32.5
34.5
34.5
32.5
34.5
14.5
10.0
10.0
34.0
35.0

Ground surface elevations were measured by Southeastern Surveying Inc.
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feet. Steady-state flow lines radiate from the DFSP facility, pass through
the subdivision and converge on the lake,

4

2.1.4 Results of Imposing Selected Control Strategies
Upca Ground Water Flow Model

The effects of three remediation pumping sch;mes aré illustrated in
Figures 7-9. Each scheme exhibits a distinct well distribution and
differenf'pumpiﬁg rates. Characteristics are listed in Table 4.
Calculations assumed Figurejﬁ starting conditions and a fﬁlly screened
aquifer. Agéin, nethods outlined by McDénald and H;;baugh (1984) we?é
followed. In order to approximate steady-state conditions, the pumping
period was set: at §ne year. Illustrated.well posiﬁions represent grié
cell ceﬂéers. Since individual celi computations yield sinéle water
levels, well positioﬁs can be translated up to 25 feet E-W and 50 feet

N-S, without zltering Figure 7-9 contours.. System flow rates are given

in Table ‘5.

In pumpiﬁg Scheme 1, wells surroﬁnd the leading edge of the BTEX
plume. In response to the qells.paralleling Valley Street, southern
contours have been rotated to a more nearly E—W{position. Esséntially,
these wells partially intercept the natural ground water flow. The six
northernmost wells have created a depression. Except for defined
constant head areas, water levels fall significantly below pre-pumping
values. Losses of saturated thickness are as high as 67%. Total fluids

removed from the system amount to about 39,000 gallons per day.

19



CHARACTERISTICS OF THE REMEDIATION PUMPING SCHEMES

TABLE 4

ILLUSTRATED IN FIGURES 7 - 9

.

Schene
Parameters 1 2 3
No. of Wells. 18 135 24
Pumping Rate/Well 1.5 2.0 1.5
(gal/min) .
Total Pumping Rate 43200 51840

(gal/day)

38880

273



"TABLE 5

VOLUMETRIC BUDGET SUMMARY
FOR THE VARIOUS STEADY-STATE
GROUND WATER FLOW MODELS .

NON-PUMPING PUMPING PUMPING PUMPING
CASE SCHEME 1 SCHEME 2 SCHEME 3
cubic feet per day
INTO SYSTEM: :
Constant Head 1498.9 3210.0 5044.7 2904.9
Recharge 2167 .8 2167.8 2167 .8 2167 .8
Total 3666.7 5377 .7 7212.4 ©3072.6
OUT OF SYSTEM
Constant Head 3665.0 157 .6 1437.9 701.9
Wells 0.0 5220.0 5775.0 4370.0
Total . 3665.0 5377.6 7212.9 5071.9
IN - OUT 1.65 - 0.10 -0.50 0.72
PERCENT q ‘
0.05 0.00 -0.01 0.01

DISCREPANCY



Scheme 2 Zeatures wells situated along the northern and
northwestern tank farm boundaries. Most are located at the bottom edge
\ :

of the hill, ca which the facility rests. Four sit on the crest of the
hill, inside tze DFSP fence. Once_again, southern contours have been
rotated more psarly E-W. A string of ipcal depressiqns parallels the
northern édge cf the facility and an interception effect is particularly
well-developed. Saturated thickness losses run as high as 60%. The 33%

higher pumping rate associated with this plan leads to removal of 117 =~

more water (43,200 gal/day).

Scheme 3 iavolves pumping from within the body of the plume itself.
Southern contours are rotated and pushed south to the same extent they
were in Scheme !. The same sort of northwestern plume ares depression

is exhibited. Maximum saturated thickness losses amount to about 80% of

. pre-pumping levels. The pumping rate removes nearly 52,000 gallons of

fluid per day.

General Site Rsmediation Strategies

2.2.1  Grouz=d Vater Withdrawal.,, Treatment, and Discharge to Surface
Water .

In cases waere ground water recharge is not possible due to
regulatory pro:zibitions or limiting geologic conditions, such as low
permeability, zydrodynamic control can be accomplished by ground water

withdrawal only. Preliminary investigations at the DFSP site do not

o S—— —_— ‘

- -
indicate any gesological limitations to recharge.

e et oo i e
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~In a scenario such as this, affected ground water is inﬁercepted
and withdrawn, pumped to a centralized treatment facility, and then
discharged. A typical cross—section of such a facility is presented ico
Figure 10. Diécharge wouldleither be to an existing receiving stream
(Goose Creek or to the Cooper River) and/or to the North Charleston_
Séwer District (NCSD) treatment system (identified asIPOTW in Figure

1
10). A NCSD sewer line would not be immediately available to DFSP.

Hydrodynamic control, using only ground water withdrawal, is
controlled by the degree which the withdrawal‘sygtem draws down the
aquifer in the affgctgd area and prcﬁides a éradient for the grﬁund
water to be conveyed into the withdrawal s?stem. This approach.is
fotally dependent on grognd water drawn into.thé affected zone from
outside the zone. Therefore, unaffected ground water is éo;tinually

being exposed to constituents within the affected zone.

2.2.2  Ground Water Withdrawal, Treatment and Recharge

S i L, oA 4 S mmmt y be med s s mes smiET s sppa—- it m——

Hydrodynamic control by ground water withdrawal and recharge
develops a mound (positive gradient) of water around the recharge wells

and/or trenches. Thls promotes an 1ncreased transport of ground water

through the aqulfer whlch in turn helps to expedite the remedxatlon

effort by 1ncre351ng the flow—through veloc1ty.

Figure 11 presents a typical cross-section of a system where

recharge is used in conjunction with ground water withdrawal. This

26
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approach increases the rate at which an aquifer is flushed. As result,

this approach would also be more effective in reducing the time required

for complete remediation of the site.

Ground water recharge reduces the amount of water entering the
affected zone of the aquifer. A strict withdrawal system is dependent
on ground water drawn from outside the affécted zone. A withdrawal-
recharge system, however, constantly recirculates treated ground water
creating a discrete éone of treatment. Filtration may be required to

prevent clogging of the recharge systeh from suspended particulate

-matter developed in the treatment processes.

Additional potential advantages of a withdrawal recharge system is

R

its ability to accommodate in-situ biological treatment (to be discussed

in Section 2.2.4) and its ability to remediate unsaturated soils by

2.2.3 Vacuum Extraction of Impacted Vadose Zone Soils

In-situ air stripping is rapidly evelving as a praciicél approach
for removing volatile organic compound; from unsaturated soils. This
approach is accomplished by applying a vacuum through one or morelweils
located above the water table which induces an air draft through the
soils. Air is many times more permeable through soils than water and,

as ‘a result, can be more effective in removing volatile compounds from

. unsaturated soils than the flushing of the soils with groundwater.

This approach could also be applied to soils dewatered by withdrawal

29



wells during hydrodynamic control which is the subject of the previous

section.

In—sigu air stripping of dewatered and unsaturated soils should be
considered, since most of the compounds present in the DFSP ground water
have relatively high vapor pressures. Although many factors contribute
to the applicability of in-situ air stripping the vapor pressure of an
organic COmpOuﬂd‘is an indicator of how réadily thﬁt compound can be
volatilized from soils. Laboratory testing has been performedlto

confirm the applicability of this ‘approach (Appendix &).

-2.2.4 In-Situ Biclogical Remediation

]

In~situ biological remediation can be accompliéhed_by the addition
e

“of appropriate nutrients to the recharge water which enhances the

e i e T bt v smormn sy

biodegradation potential of naturally-occurring micro-organisms. ILn-
p - !

situ biological remediation has been used successfully on may organic
compounds, including several present in the DFSP ground water. A

typical cross=-section of this approach is present in Figure 12.

Optimum nutrient requirements, primarily oxygen, nitrogen,
phosphate, and trace compounds, are determined by laboratory evaluation

in which a soil inoculum is treated at a number of nutrient
concentrations.” The purpose of these studies is to enhance the

viability of the soil bacterial population. Laboratory determinations

are then verified in the field.
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An in-situ biological remediation feasibility .study is currently

| O | e ]

being conducted for the DFSP site by the US Geological Surﬁey.

2.2.5 " No Action

"

A no-action alternative should be‘coﬁsidered_after all

Y e —

hydrogeological and public health and safety investigations are

. completed., This. alternative could apply to certain areas of the DFSP

site, depending upon results from the in-situ biological treatment

I ' _study. _ (

2.2.6 Comprehensive Approach

_—

Each of the approaches presented in Section 2.2 are appropriate

PR solutions for the DFSP site conditions and should be carefully

con31dered All of the approaches have been successfully used at

e e

similar . remed:.al actlon s:l.tes. It is possible that certain of these

i e

approaches are best applied to specific areas of the DFSP site, while

other approaches are best utilized in other areas. The site remediation

{ strategy should be based upon a comprehensive application of the

technologies best suited for site specific needs.

S

2.3 Discussion of Unit Operations for Site Remediation

Four basic unit operations appear applicable fqﬁ_gfgggg water and soil

treatment at the DFSP site based on the phy31cal characterlstlcs of the

| S—

organic compounds detected in the ground water.
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2.3.1 Air Stripping

The Henry's Law constant for the organic compounds detected in tke
ground water (benzene, ethylbenzene, toluene and xylene) is greater than
1 x‘10;3 atm-m3fmole; which indicate that tﬁese compounds are. readily
removed by air stripping. Air stripping could réquire a VOC emission

control system, if air quality regulations dictate such a need.’

2.3.2 Vacuum Extraction

Vacuum extraction, or in-situ air stripping, of volatile organics
from soils will be considered since volatile organics are the primary
constituents of the affected ground water. It is primarily applicable
to unsaturated zone soils. The applicability of vacuum extraction at
the DFSP site has been demonstrated in the laboratory (report =

Appendix A).

Vacuum extraction may also be applicable to soils that will be

~dewatered by ground water pumping. This option is considered most

applicable to areas where the organics are in high concentrations and
have high Henry's Law constants. After a pumping well has established a
cone of depression and previousl§ saturated soils become dewatered, a
portion of volatile organiﬁs may remain adsorbed to the dewatered soils.
A vacuum can be applied directly to a ground water éollection well such
that the well simultaneously functions as a ground water collection well

and as a vacuum extraction well inducing an air flow through the



dewatered soils. This induced air flow strips the volatile organics

~ from the soils. Organic levels in air emissions would have to be

\

evaluated.

Applying a vacuum to alwell can also increase the well's yield. RMT
has witnessed this increase in one application and Terra Vac Corporation
has demonstrated well yield enhancement at several other site
applicétioﬁs.{é] The increased well yield appearg to be the result of
optimized well deGelépment'an& inducted pressure gradient resulting from
vacuum application. Vacuum extraction will be considered for optimizing
ground water collection for the hydrodynamic cantrollsystém and any
supplemental collection wells. The impact of vacuum extraction can be

evaluated during the interim remedial action operationms.

2.3.3 Biological Treatment

The organic compounds in the ground water at the DFSP éite are
readily biodegradable in the activated sludge process. The activated
sludge process utilizes aeration, in most applications, to aid the waste
assimilation. The ground water that would be generated during the
remediafion activity at_DFSP alone would not sustain an activated'sludée
system. A local municipal wastewater treatment system could be |
utilized, bﬁt due té the lack of sufficiené capacity and the logistics
of transporting the ground wqter_to the treatment facility biological

treatment does not appear to be a viable alternative.

34



2.3.4 Activated Carbon Adsorption

Activated carbon adsorption of the aqueous phase is included as a
Itreatment alternative and as é pogsible polishing treatment to the
treated efflgent of an air stripping syétep depending on thé required

surface discharge limits. -
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3. EVALUATION OF SITE REMEDIATION

3.1 Hydrodynamic Isclation and Control

The goal of containing and remdviﬁg the organic plumes at the DFSP site
requires the use of one or several of the described control strategies in
section 2.1.1. At the DFSP site the installation of physical barriers along
the site property boundary or in the residential neighborhood poses speciai
problems. At the DFSP site along the northern property line there is not
enoﬁgh space to install physical barriers without disrupting the use of the

facility. For this reason the use of extraction wells to contain the plumes
“"'-—-..__,__‘___...--v""-"‘

was given the most consideration.

3.2 Groundwater Cleanup Levels

There is much uncertainty on the levels of ground water cleanup needed
at.this type site., The regulatory basis for requirements is evolving. \
Considering these factors, it is not possible to set a specific number for a
specific material for the level of cleanup. Rather, the report is developed
go set up a system to EEEEEEEEWPH%MEEEEE?EF of materials in ground wg;g: and
the use of the most‘practicable methods of cleaning up existing elevated
levels. The cleanup strategy in this plan Has been developed go be
consistent with the development of cleanup leve1$ by the regulatory agencies.
A review was done on Records of Decisions (ROD's), which are the final ‘
determinations on the type of controls and levels of cleanup at "superfund"

type sites. There was limited information available. Also, for the projects

reviewed there were differences in the cleanup goals.
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A review was doune on the EPA regulations establishing various goals or

[}

levels for the materials of concern. These materials were benzene,

ethylbenzene, toluene, and xylene. The drinking water levels with

MCL

MCLG

RMCL

" explanations are as follcws:

Benzene
A Maximum Contazinant LEVel (MCL) of 0. 005 mg/1 has been
promulgated.

Ethylbenzene
A Maximum Contazinant Level Goal (MCLG) of 0.68 mg/l has been

proposed.

Toluene
A Maximum Contzzinant Level Goal of 2.0 mg/l has been proposed.

'Xylene

A maxioum Contanlnant Level Goal of 0.44 mg/l has been proposed.

RECZNT DRINKING WATER REGULATIONS <

Maximum Contamizant Level (National Primary Drinking Water
Regulations)

Enforceable standards set close to MCLGs, but also based on
treatment feasibility, treatment costs, and analytical detection
limits. :

Maximum Contamiznant Level Goal (Substituted for RMCL terminology).
Nonenforceable health goal which is set at the maximum level in
drinking wzter 2t which no known or anticipated adverse effect on
the health or persons would occur, and which allows an adequate
margin of safety.

Recommended Maximum Contaminant Level (Replaced by MCLG
terminology) .

" Nonenforceable health goal set at level which would result in no

SMCL

known adverse health effects with a margin of safety. RMCLs are

set at zero for known or probable carcinogens. Chronic toxicity

data and Acceptable Daily Intakes (ADI) are used'to set RMCLs for
other compounds. RMCLs published before June 19, 1986 are to be

treated as MCLGs. '

Secondary Maximun Contaminant Level (Secondary Drinking Water
Regulations)

Nonenforceable federal guideline set at level requisite to protect
public welfare effects.

1
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3,3 Treatment Unit Operations

" Choosing a particular treatment technology for a specific application

_ depends on a number of factors. It must be established that the technologies

being considered are‘applicaﬁle Eo the situation and then ﬁhe economics
usgally become the prime interest. For situations of low flow and low
concentrétion of organics the cost differential between carbon adsorption and
air stripﬁing is usually small enough that a decision could be based on |

availability and the ease of installation and operation.’

~

Activated carbon adsorption is a highly develope& treatment technology
for removal of organics from aqueous waste streams. The highest.
concentration of organics that is usually considered for treatment in an
aqueous stream is one percent or 10,000 ppm total organic carbon (TOC). At
the DFSP site the highest average TOC concentratiop is weil below this level.
While an aptivated‘carbon adsorption systeﬁ would remove the organics from

the ground water it would also require regeneration of the spent carbon for

reuse and disposal of the collected organics. Pretreatment would also be

required of the influent to remove 0il and grease and suspended solids. For

these reasons the biggzest limitation of the activated carbon process is the

“high capital and operating cost.

Air stripping of ground water to remove organic contaminates is another
highly developed treatment technology. The stripping of volatile components
from w;ter‘is usually accomplished in a packed tower, a cross flow tower, a
coke tray aerator, or a diffused air basin. The packed towe? has the highest

removal efficiencies and cost and the diffused air basin the lowest
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4, RECOMMENDATIORS AND PRELIMIRARY DESIGR BASIS FOR
SITE REMEDIAL ACTIVITIES

4.1 Ground Water Extraction Well Network

A ground water extraction well network is recommended to limit the further
————————— — e — i

— I

movement and begin removal of the organic plume at the DFSP site. RMT also

_— : . i :

recommends that additional momitoring wells be “installed to better define the
L

edge of the BTEX plume before proceeding to final design.

The recommended remediation of the DFSP site and adjacent subdivision is a

ground water extraction system consisting of a series of wells located along

PR

the northern boundary of the DFSP property to minimize further migration of

BTEX constituents from the site. In addition, wells will be located within the
existing BTEX plume to remove ground water from beneath the subdivision for

treatment. This well system corresponds to pumping scheme 3 (Figure 9) and is

.--.__..—-—'-'-"_'.—-_
discussed in section 2.1.4. Cost estimates for the system are in Table 7 with a

- - . i A & - 2 rT-, l ;'.'.": 4 \’I.
more detailed breakdown in Appendix B.. R gggte £

" 2 7 e
. —tih O S
4.2 Ground Water Treatment System(s) s B 2ot g, B
i PRI
|5 P e

jh5 I o
A conservative design basis using 200 gpm of 3 ppm total BTEX organics

was chosen for the cost estimates of the air stripping, carbon adsorption and
_ combination air stripping/carbon adsorption treatment systems. The flowrate af
200 gpm was selected because it is the highest observed well production rate
multiplied by the maximum nunber of wells néeded in phe ground water flow model

to contain the organic plume.

The cost estimates for the three treatment systems are based on the cost

curves in the API publication "Treatment Technology for Removal of Dissolved

Gasoline Components from Ground Water". The curves were developed over a range
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of feed concentrations, hydraulic loadings, regeneration conditions (carbon
adsorption), temperatures (air stripping), and air/water ratios (air
gtripping). Table 6 below summarizes the cost estimates (Appendixnc) for the

three treatment systems.

TABLE 6

Treatment System Cost Estimates

Treatment Costs/’

stﬁem o - 1000 gal + Capital Operating* -
Activated Carbon _ : '

Adsorption - ($0.45) ($40,000) ($9,000/yr)
Air Stripping® (30.85) . ($72,000) ($10,800/yr)
Activated Carbon/ : , : : .

Air Stripping - (81.30) ($112,000) ($19,800)

* - does not included labor costs ] _ ‘ ~-

() 1983 dollars

+ Treatment Costs is a composite of the operating costs plus 30% of
the installed equipment cost to cover depreciation, maintenance, and
overhead. The installed equipment cost is defined as 3.5 times the
,estimated equipment purchase cost. "

Air stripping costs were based on 99.9%Z removal of the organics from
the ground water using a packed column. Lower removal requirements
would decrease the treatment, capital, and operating costs,

4.3 Soil Vacuum Extractio# System

The wells that éomprise the éround water extraction netwo?k shOulﬁ be
installéd with the capability of accommodating a vacuum extraction system. A
design basis for the vacuum extraction systeﬁ using the extraction wells from
option 3 was chosen for the cost estimates in Appendix D. Vacuum extraction

offers the most practical approach for removing volatile organic compounds from
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the vadose zone soils. Estimates for installation of the piping and renting of
the vacuum system for an 18 month perioed are $570,000.
4.4 Treated Effluent Discha;ge ' | - ,
The quantity of treated ground water, from the air stripping or carbon
adsorption (or combination) syétem'is estimated as low 28,000 gpd for.the
option 1 control strategy and as high as 106,000 gpd for short term ﬁ;ximum
pumping rates using 5 gpm from each well in the option 3 control strategy. As
a design basis for discharge to Goose Creek or the Cooper River, and for the
cost estimates, a flow of 200,000 gpd was used to provide additioﬁ capacity.ig

the future.

It is RMT's recommendation to negotiate with North Charleston Sewer for
discharge. 1If flows during remediation remain low enough for the sewer system
to accept it should be easier and less expensive than building a pipe line to

either Goose Creek or the Cooper River. If a pipe line is to be built to the

~Cooper River or to Goose Creek it would cost approximately $225,000 and

$150,000 respectively (Appendix E). To compare the advantages of discharge to

Goose Creek vs the Cooper River, any additional treatment requirements by DHEC

should be considered.

4.5 Air Emissions . -

Air emissions generated from air stripping of the extracted ground water
would be approximately 7 pounds per day of organics (Appendix F) based on the
stripping of 200 gpm-bf ground water with 3,000 ppb of total organics. Sources
this small are'reported, in writing, to DHEC but do not usually ;equire a
formal permit application. The use of vacuum extraction in the remediation ﬁf
thé DFSP site could provide another source pf organic emissions tha;‘shoﬁld

also be reported to DHEC.



TABLE 7

SUMMARY OF ESTIMATED REMEDIATION COSTS

1

SYSTEM : CAPITAL COSTS

Ground Water Extraction
Well Network $325,000
Ground Water Treatment Systems
Carbon Adsorption | $40,000
Air Stripping _ . , $72,000

3

Carbon Adsorption/
Air Stripping : $112,000

Soil Vacuum Extraction System :
For 18 Months ;- $570,000

Eff luent Discharge

To Cooper River ' $225,000

To Goose Creek I $150,000

To North Charleston Sewer _ Not Available
43
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1. INTRODUCTION

Soil at the Defense Fuel Supply Depot in Charleston, South Caroliﬁa
has been contaminated with jet fuel #4. One remediation technology
being considered for the contaminated soil in the unsaéurated zone 1is
vacuum extraction. During vacuuﬁ extréction, a vacuum ié placed on the
contaminated soil, withdrawing the pore gas and drawing fresh air
through the soil. As the air passes  through the soil, organic
contaminants in the soil volatilize into the moving'air stream and are
removed from the soil.

?o evaluate the applicability of vacuum extraction technology-to
the DFSD site, a laboratory demonstration of the behavior of site soil
during vacﬁum extraction was conducted.. The purpose of the
demonstration was to determine whether or not the soil could be
remediated by vacuum extraction technology. To this epd a samplé of
contaminated soil from the site ﬁas placed in a metal tubé through which
alr was drawn using a vacuum pump. The extraction was continued until
analysis of the soil indicated that the contamination was substantially
removed from the soil. Both the exhaust gas and soil were sampled .
during the extraction to deterﬁine the change 1in concentration of
contaminant in both media. Soil content was meas;red using a headspace

method.

Note that the method demonstrates qualitatively the effectiveness
of vacyum extraction. Soil conditions are too complex to be accurately
modelled in the laboratory. Quantitive extrapolation of laboratory

results to field conditions is very difficult.

606.02:RTC:dfsd1224 1
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2. LABORATORY METHODS
One hundred fifty grams of site soil (sample MW-12A, 9-10.5) was
placed ip a 1.8-inch diameter steel shelby'tube. Clean sand was used to-
£111 the rest of the tuhe. A subsample of soil was taken for headspace
analysis, as describe& below. The tube was sealed at both ends with
one-hole rubber stoppers. To one end of the tﬁbe a vacuum pump was
attached, with a 1 1liter vacuum flask between the tube and. the vacuum
pump. The flask was used for sampling (for the HNU meter) and as
protection for the pump. A flow meter and flow adjustor uére attached
to the other eand of the tube. At the exhaust end of the tube, holes in
the shelb& tube were covered with plastic tape through which samples
for GC analysis were taken in a syriné;. A stone frit was placed iﬁ the
tube above the holes to provide an air space in the tube from which
samples could be taken.

Afr flow rgte waé initially set at 0.2 L/min. After one day (1665
minutes) extrac£ion time the flow rate was increased to 1 L/min. and the
extraction continued until the soil appeated to be clean, During a
second run a flow rate of 1 L/min was used. Both flow rates are in thé
estimated range of air-fiow rates that might be found in soil a few feet
éway from a vacuum extraction well.

The exhaust gas was analyzed using a Photovac model 10S50 gas
chromotograph. Gas samples were taken from the exhaust end of the
shelby tube with a gas-tight syringe and injected directly into the gas
chromatograph. Soil samples were analyzed by placing'approximatelyllo
gra}rm of soil in a 40 ml VOA vilal with a éeptum top. The soil and air

in the vial were allowed to sit for 30 minutes or longer so that the

606.02:RTC:dfsd1224 2



organics in the soill would approach equilibrium with the gas phase, theq
a sample of the headspace taken with a gas-tight syringe and anaiyzpd on
the gas chfoma;ograph.
Selected peaks were chosen from the chromatogram of the unextracted
3511 to represent the soll contamination (figure 1). .These peaks were
used to quantify the amount of jet fuel found in either the exhaust gas
or the soil headspace. Benzene, toluene, and'xylene standards were run;
hoﬁever the three compounds were not present in ﬁigh enough
Iconcentrations to give major peaks on the chfomatograph and so were not
quantitified. This is not to say that they were not present, just that
they formed a émall portion of the total and so were difficult to
sepaféte from the compounds present in much larger quantities, 'Eﬁhaust
gas - concentrations are reported as peak area (in volt-sec), while the
soil headspace results are presented as a percentage of the unextracted

s01l headspace concentration.

606.02:RTC:dfsd]1224 _ | "3



3. RESULTS
3.1 Overall Results

Vacuum extraction removed the jet fuel contamination from the soil
within 36 go 43 houfs extraction time in the 1abofatbry apparatus.
Results of the two test runs are presented in Tables 1 and 2. Prior to
extraction the soil was wet, smelled of petroleum products, and léft an
0oil residue on any glass it contacted. After extraction the soll was
dry, had no odor, and did not leave a residue on glasé. Soil headspace
readings of the soil indicated jJet fuel concentrations below detectioﬁ
in the soil. Therefore it appears that vacuum extraction was successful
at remediating the soll in the 1labdratory system used. Vacuum
extraction would appear to be a potentially viable remediation method

for the vadose zone soll at the site.(

3.2 Soil Headspace Concentrations
Soil headspace results are pfesented in Figure 2. There i3 a clear
decrease in soll headspace with extraction volume. After one to two

‘days extraction-times (or after approximately 2,4ﬁd liters). the soil
headspace concentratlon-s were below detectior:r. Results from. both rums
fell near the same line. Some variability in results was found, most
likely bgcause of  sampling errors. As the soil 1s remediated, the
portion closest to the air inlet 1s remediated first, while the interior
soil takes a longer time to be remediated. If the soil is not well
Tixedluhen a sample is taken, somewhat inconsistent results may occur.

Since mixing the soill enhances volatilization, which is to be avoided

except during vacuum extraction, only moderate mixing was done during

606.02:RTC:dfsd1224 | 4




sampling. Hence, some sample heterogeneity undoubtedly occured. Aiso,
replicate sampling of the contaminated soil indicates that the soil
-itself 1s heterogeneous — headspace concentrations vafied as much as 50Z%
between feplicates of the uncontaminated. soil. Desﬁite 'vafiability
caused by sample or sampling heterogeneity, the overall trend of a

decrease 1In soll headspace concentration with extraction volume {is

clear.

3.3 Soil Gas - HNU Concentrations

Organickconcentrations In the extracted gas were measured with a
HNU meter and with a field GC. The HNU readings are more extensive, and
. somewhat easier to interpret? and will be used in the discussion. The
HNU readings show a sharp decrease initially, when plotted against
extraction volume fﬁlloued by'a rise then slower fall to values balow
detection (Figure 3). Both runs h;ﬁ the concentration rise in the
middle of th§ extraction, suggesting that the rise is a real phenomenon,
at least in.the laboéatory experiments. A possihle'éxplanation for the
rise in exhaugt.concentratioﬁ midway through the extraction maﬁ be that
the removal of jet fuel from the soill is slowed by the présence of 'water
in the soil. After thelsotl starts to dry out jet fuel concent;atidn in
the exhaust gas increases. Measured initial concentrations of jet fuel
in thg exhaust gas throughout the experiment were relatively low 1in

comparison with some other solvents RMT has worked with for vacuum

extraction, e.g., mineral spirits. The lower initial concentrations may

be a result of water in the soil, and did not appear to gréatly affect

the overall vacuum extraction effectiveness.

606.02:RTC:dfsd1224 3
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4. SUMMARY
A laboratory vacuum extraction set up successfully removed jet fuel
contamination from DFSD soil within a reasonably short time (36 - 48

hours).  The results indicate that vacuum extraction 1is a possible

remediation techncology for the site.
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Table 1
DSFS = Jet Fuel Contaminated Soil

Laboratory Vacuum Extraction
Test Run #1

150 g soil, flow rate initially 0.2 L/min Increase to 1 L/min after 1665
min. extraction time

Exhaust Gas Soll Headspace
Extraction Time  Volume Extracted HNU GL % Initial Valve
Min L ppm V-sec Percent
0 0 100
5 1 6.0
20 - 4 5.8 !
30 . 6 5.3 21.5
60 12 10.5 61
120 - 24 1.0 7.5 33
240 ) 48 1.0 11.5 69
405 _ - 81 1.0 8.0
700 140 0.9 20.5 44
1450 290 0.7 7.5
1575 315 0.6 14,6
1605 321 0.6 34.6
1665 333 1.0
1695 363 1.7 38.1
1725 ' 393 1.9 32.6
1785 453 1.6 21.4
1815 483 1.4 19.1
2760 1428 0.2 o
2790 - 1458 0.05 <l.0 0

606.02:RTC:dfsd1224 7




Table 2
DSFS - Jet Fuel Contaminated Soil
Laboratory Vacuum Extraction

. Test Run #2
L—. 150 g soil, flow rate 1 L/min
1
|L . Exhaust Gas Soil Headspace
Extraction Time . Volume Extracted HNU GL % Initial Valve
ﬂ Min L ppm V-sec Percent
0 o 100
5 5 3.0
KJ 10 10 2.7
15 15 2.3
L . 30 30 1.3
1 65 - 65 0.8
' 105 105 0.9
155 155 0.9
m 220 220 13 2.8
& 260 260 1.4
9 330 . 330 1.7 7.7 13
LN 365 365 1.6
r] 1445 - 1445 1.7 8.7 9
1535 1535 1.3
1655 1655 1.0
1 1790 ' 1790 0.8
o 1955 1955 0.3
2140 ~ 2140 0.3
2165 2165 0.2 ;
' 2195 2195 0.1 i
- 2240 2240 0 <0.1 <0.1
E 606.02:RTC:dfsd1224 8
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Figure | - Gas chromatograph of headspace of unextracted soil from DSFD site.
I, 2, 3, and 4 are peaks used in quantifying headspace and exhaust
has concentrations. A is the approximate location of a benzene
peak under the chromatographic conditions.

#

l

AW E N EE N aEidddEN



” A

_mm_,.ﬁ.ﬂ..nws_ §cm,,mz:.6>_._m<o_._._ .
_ ?uco..:ozb_ o i

1 R | ..mumhufff 5,m..... ﬁ Uy 1 q__ﬁ;wwuf_b, 4. . .:%J.
) =) _ . : P . — . —

m_z_3m> zo:uébm m>uo<mmn<m: A_om By
mm_onpm zo;o<mhxu z::o<> ommo

N mz:uHm

. 3MTVA VNIORIO % *ONOD 3OVdSavaH




ﬂ!ﬂlﬂ

7 "LV ANTIOA SVYD

| . (spupsnoy]) |
e ¢ ol zl . 80 0 0
gL | 1 1 1 1 ! 1 F o
o
=P |
| : L
a o . ™m-
- o | o
s! 0 fy |
s! Lz
| .
O
o €
— ¥
o
o
m
- &5 9

- JANTOA 20_._.0% SA ozmn{wx NNH

mm_oz.m NOILOVHLXd ANNIVA an._o |

€ INOTA

Ndd ‘ONIQV3¥ NNH

]ﬂﬂ]ﬂﬂﬂ-iﬂ-ﬂu



Appendix B

Extraction Well Network Cost Estimates
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I. INTRODUCTION

The API desired an evaluation of options for treating ground water'containing

dissolved gasoline components. 1In particular,'the API was concerned about aro-

matics such as benzene, toluene, Xxylene, and ethylbenzene, and oxygenates such
_as t-butyl alcohol (TBA) and methyl-t-butyl ether (MTBE). These components are

referréd to in the report as total organic of interest (TOI). 1In an earlier

literature search and evaluation, ! activated carbqn'adsorption and air stripping
(or a combination of these technologies) were identified as the most likely

treatment alternatives., ©Land application was also identified as an alternative

for certain applications. The API contracted with ITE to conduct a technical
and economic evaluation of the alternative technologies.

A laboratory evaluation of the adsorption and stripping technologies was con-

ducted in order to identify optimum design conditions. Activated carbon adsorp-

tion was evaluated over a range of feed concentrations, hydraulic loadings, and

regeneration conditions (the carbon was nondestructively regenerated with

steam)., Air stripping was evaluated over a range of feed concentrations,

peratures, and air/water ratios,

tem-

Volume One of this report details the
experimental procedures and results.

Based on design and operating conditions identified in the laboratory evalaa-

tions, capital and operating cost estimates for full-scale systems were develop-

ed. Cost curves were generated over the range of design and operating

conditions.

The cost curves in this report are intended to be used as a treatment manual to

aid in selecting the appropriate treatment technology for a'particular app.ica-
tion., )
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II. EVALUATION OF PROCESS ALTERNATIVES

\

ACTIVATED CARBON ADSORPTION

Process Description
Activated carbon adsorption has drawn widespread consideration as a technology
for treating contaminated ground water. There are three basic ways in which the

’

technology can be implemented,

Using activated carbon on a throwaway basis is a good way to ensure good
effluent quality. Virgin carbon is capable of removing gasoline components from
ground water to low'parts per billion levels., Carbon replacement costs can
become very high, however, and disposal of the contaﬁinated carbon can be a

problem.

Activated carbon adsorption with thermal regeneration can be an alternative to
throwaway carbon. Most ground water appllcations_dolnot result in a high enocugh
carbon ébnsumptionlto-justify on-site thermal regeneration, thereby necessi-
tating the use of a regeneration service. The cost of a thermal regeneration

gervice may approach the cost of purchasing virqin carbon.

' The most cost-effective use of activated carbon adsorption utilizes nondestruc-

tive regeneration techniques.2'3'4 Based on the experimental results, steam
regeneration appears applicable for regeneration of activated carbon used to
adsorb gasoline components from ground water, A basic flow sheet of the stean

regeneration process is shown in Fig. 1,

With the proper design, steam regeneration can be accomplished in the adsorber,
drastically reducing carbon handling losses, The nondestructive nature of the
process lends itself to recovery of the organics if desired, but even if re=-
covery is not desirable, disposal requirements are reduced from several thousand
pounds of contaminated carbon to approximately fifty gallons of organic

material,

Although IT Enviroscience had demonstrated the nondestructive regeneration tech-
nologies in proéess applications, concern had existed about the ability to
achieve the low effluent concentrations required in ground water applications.

The experimental portion of this project demonstrated that activated carbon

adsorption with steam regeneration is a viable treatment alternative for

removing dissolved gasoline components from ground water. Utflizing 10 1b
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steam/lb carbon to regenerate the carbon, a stable working capacity was main-

tained through the three regeneration cycles tested and effluent quality was

-

good.

Based on the results of the experimental program, the following parameters were

- chosen as the design basis for a full-scale system:

® Hydraulic loading of 7 gpm/ft2
® Minimum column height of 6 ft
® Regeneration with 10 lb steam/lb carbon at a rate of 2 lb/min £e2

Using these design parameters, a design loading based on feed concentration, and
a desired cycle time, a carbon adsorber can be sized. 1In the_next.seCtion,
calculations will be outlineq for rough sizing of equipment. The quality of any
detailed process design, however, is highly dependent upon experience and .
knowledge of Ehe process. A final process des;gn should always be prepared in

consultation with a qualified carbon adsorption expert,
\
Equipment’Specification .
The heart of any carbon adsorption system is the adsorber vessel, The diameter

"of the vessel is set by the hydraulic loading and the flow rate, Fbr eiample,

the diameter of an adsorber designed to treat 200 gpm at 7 gpm/ft2 would be

calculated as follows:

Etz . ' 2
(200 gpm)( gpm) 28.6 ft

zDz
4

= 28.6 ft%, so _
Loy ) 1/2 '
o - E“(?'G} .

The height of the adsorber is then determined by thé\inleﬁjconcentration, the
desired cycle time, and the organic loading on the_cérbon. For example, a

200 gpm feed cont&ining 10 ppm (equivalent to 10 mg/l) total organics of
interest (TOI) and having an expected regenerated carbon loading of

0.08 I.b TOI/1lb carbon (equivalent to 0.08 g TOI/g carbon), would tesult in the .

following carbon consumption' : '



-5
10 mg oI\ (3.8 lite%) 200 gal b C ) 1b_ToI ) 1440 min) _
\ liter gal min 0.08 1lb TOI/\454,000 mg TOI day

= 300 1b carbon/day (

If a two;week adsorption cfcle was desired, the adsorber would have to hold 4200
1b carbon, or, at a density of 27 1b/ft3, the capacity would be 156 ft3, At a
diameter of 6 ft,-the.required height would be just under 6 ft. This would be
rounded to & ft, reslultin_g in acﬁual volume of 170 f£t3 and a carbon capacity of
4600 lb. A typical carbon adsorber specification is shown in Fig. 2. |

_ Because activated carbon can create severe corrosion problems in a carbon steel
vegsel, special care must be taken in specifying}materials of construction,
Adsorbers used. in applications where the carbon is removed for disposal or ther-
mal reqenerétian are generally constructed of rubber- or epoxy-lined carbon
steel., An adsorber designed for in-place, nondest;uctive regenerétion will

require -stainless steel construction to accommodate the steam temperature,

Steam regeneration of carbon requires a heat exchanger (condenser) for conden-
sation of the steam and organics and a vessel (decanter) for separation of the
steam condensate and recovered organics. The steaming rate is based on the

adsorber cross-sectional area and is calculated as follows:

28,6 ft? 60 mi
( . ) (min ft‘) ( - = 3400 1b/nr

At 10 lb'steam/lb carbon, the 4600 1b carbon bed sized above would require

46,000 lb of steam to regenerate., The steaming cycle would therefore be;:

hr \
(46,000 lb’(&?ZEB‘TS‘[“ 13.5 hr | ‘

The condenser duty would be based on the latent heat of the steam, which at
atmospheric conditions would be 970 Btu/lb,.

be:
3400 1b 970 Btu - 6
( he ) ( 15 = 3,3 X 10® Btu/hr

The required duty would therefore
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The deEantetJéﬁ;; be sized according to the anticipated flow of steam condensate
and oréanic;"The geparation can be accomplished on a batch or continuous -basis,
depending on the specific application. In the case above, a batch separation
would require a vessel capable of containiﬁq‘approxiuately 6,000 gallons of

steam condensate and organic.,

.If a steam source is not available at the treatment site, a portable steanm

generator will be required. Specification of this unit basically requires the

necegssary steam supply rate and the desired steam supply pressure,

Capital and Operating Costs

ITE has prepared estimates of the treatment cost in terms of dollars per
thousands of gallons of ground water treated. Thi§ treatment cost is a com=-
posite of the operating cost plus 30% of the installed equipment cost to cover
depreciation, maintenance, and overhead. The installed equipment cost is
defined as 3,5 times the estimated equipment purchase cost. The 3.5 EOmposite
installation factor is based on the components of the construction work required
and is applied to the totai purchased equipment cost. The composite facto;
includes engineeriné and other indirects adjusted'aé appropriate for the amount
of vendor engineering (included in equipment purchase), the type of copsqruction
contracts, etc., The estimated purchased equipment costs are obtained from ven-
dor quotes where appropriate or from data gathered from reliable cost estimating

sources.,

The costs presented are estimateé for comparison of technologies or options on a
general basis only., Evaluation of any technology or option for a specific

application reQuires consideration of all the site-specific factors.

TWO cost curves were prepared for the option of activated carbon adsorption with
steam regeneration, The first curve, Fig. 3, represents treatment cost as a
function of feed concentration, Table 1 outlines the components of the overall
cost. A 200 gpm flowrate was assumed and treatment cost was evaluated.ét 1, 10,
and 100 ppm TOI feed concentration. 1In this evaluation, a constant adsorber

size was maintained, resulting in adsorption cycles of 2 days at 100 ppm, 15

. days at 10 ppm, and 115 days at 1-ppm.

The second curve, Fig. 4, represents treatment cost as a function of flow rate.
Table 2 outlines the components of the overall cost. 1, 10, and 100 ppn TOI

feed concentrations were assumed and treatment cost was evaluated at 25, 100,
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Table 1.

Treatment Costs at 200 gpm

Feed

Purchased

Concentration Equipment Qperatinga
(ppm) - ($ M) (5_M/yx)
1 25 4.6
10 40 . 24.4
100 40 181.6 -« -
%Not. including labor.
fo

3ppm

2.0 - ;%a.‘;u
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_|
and 200 gpm for each. In this evaluation, adsorber sizes of 4400 lb carbon for

_. 200 gpm, 2200 1lb carbon for 100 gpm, and 550 1lb carbon for 25 gpm were assumed.

. Major equipment items for the activated carbon option included a 316 stainless

= steel adsorber, condenser, decanter, steam generator, and miscellaneous items
such as pumps and a filter. 1In the case of 1 ppm TOI feed concentration, it was

. assumed that the steam gt-':-nerator-muld be rented as required, not purchased.

_ Operating costs included utilities (primarily cooling water and fuel for the

i steam genefator; electrical requirements are minimal), rental of ihe steam
generator when required, and carbon costs,'but.did not include labor., Carbon

. . costs were based on the a'ssumpt'ion: that steam regenerated carbon would perform
effectively for 10 cycles before requiring replacement of the carbon. This

‘ assumption was baséd on the fact that other process applications have reused
carbon for more than 100 cycles. Although the experimental program only

H demonstrated performance through 3 cycles, no deterlio'ration was ohserved.

' . Actual full-scale regenerated carbon performance is likely to be highly depen-

‘dent on site-specific conditions.
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AIR STRIPPING

Process Description

Air stripping is usually one of the first technologies considered for ground
water treatment #pplicétions. The major advantage of air stripping is its low
overall treatment cost., Both capital and operating cost requireménts are low
compared to most other technologies, and it is a relatively simple technolegy to

operate.

The key to air stripping's low overall treatment cost is the assumption that it
can stand alone as a treatment techﬁoioqy. In some cases, air emission stan-
dards will require that air stripping be used in conjunction with vapor treat-
ment such as a vapor-phase adsorption unit. Because of the large air flows
associated with ground water applications, the cost of a vapor-phase adsorption
unit could be quite high relative to the air stripping unit, significantly
affecting the cost-effectiveness of the overall option. This consideration will

be addressed more completely in Section II-C, Activated'carbonfhir Stripping.

Another disadvantage damonsirated by the experimental results is that air
stripping is temperature-sensitive. Decreasing temperature uili decrease the
removal efficiency. Since ground water is normally in the range of 10 to 15°C,

larger columns or preheating of the ground water may be required.

The design of an air stripping systenm is based on economic tradeoffs between
higher operating costs associated with high air/water ratios or higher capi:al
cost associated with a taller column. Actual design of a system will be highly

dependent on the type of packing chosen and, of course, the operating conditions

‘(flow rate, air/water ratio, temperature, desired removal efficiency, etc.). In

the next section, calculations will be outlined as an example of how an air-

.8tripping system should be designed.

The normal design procedure for an air stripping column‘requires a knowledge of
the vapor-liquid equilibrium data for the components of interest.® Because air
Strippiﬁq was evaluated as a follow-up treatment to activatgd carbon, the
experimental work was focused on treatability of the oxygenated compounds. The
assumption was made that the pilot plant performance c¢ould be assessed based on
MTBE removal in thé column (TBA was not effectively stripped). Unfortun;tely,
no experimental vapor-liquid equilibrium data for MTBE has been located, and ITE

has been forced to use a theoretical correlation.
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Use of the theoretical'vapor-liquid equi;ibrium‘would predict that MTBE could
not be stripped from water at the 2 cfm/épm process condition to the extent that
ITE's experimental data showed. Knowledge that the theoretical vapor-liquid
equilibrium lineldoes not réprésent actual conditions indicates that the corre-
lations between ITE's pilot-séaie column and a full-scale design are inaccurate

to some degree, but the real éorrelation cannot be established without experi-

mental vapor-liquid equilibrium data.

Equipment Specification

The basic components of an air stripping system are the packed column and the
air blower. The diametef of the column can be estimated through use of pressure
drop correlations such as those that are shown in Fig. 5 and which were pro-

vided by Norton Chemical Processing Producté.s For a system with an air/water

‘ratio of 10 cfm/gpm coperating at 10°C, the abscissa of'the graph can be found

by:
L &= . mn-gal) ft3 ) (0.078 1b/ee P> .-0.8
¢ VoL 0 ft3 .078 gal 62.4 1.b/ft3)_l .

Assuming an allowable pressure drop of 0.5 in, H,0 per foot of packing, the

ordinate value can be read as 0.8. From this value, G can be calculated for a

system using 1 in. ceramic Raschig rings by:

G = (Y oG (oL-pG}]O"S

Ispucm

Eo,.a)(0.0733(52.4-0.073) 0.5 _ 0.155 1b
{1){155)fi.5)0‘l ' ftlegec

If 200 gpm are being treated, the air requirement will be 2000 cfm. The cross=-

sectional area of the column can then be found by:
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PARAMETER OF CUAVES 1S PRESSURE CAOP
NINCHES OF WATER/FOOT. FIGURES SHCwN

Le]] 2 i
, GENERALIZED PRESSURE DROP
60 ' ' CORRELATION
40
20 - i OF PACKED HEIGHT,
19 -~

"IN PARENTHESIS ARE MM OF WATER/METER

PROPEATY SYMBOL BRITISH UNITS METRIC UNITS 004 -
Gas Rate G Lbs/it” sec KG/M? 3 ' b
Lquis Rate LN Lb-f:l;"s’oe : Kfém’s : .
E;::“omw :: tg‘lﬂl' KG/M? ooz . - T s TR T G R
Liqusd Viscouty v Cantistok it : ¥ i . >
Convernion Factor c 1.000 10.764
Packing Factor F - — BB 5 2 SReE Sutives s — Bl o et . T
- oo oo2 004 06 QU 02 04 08 10 20 40 60 00
| T/
Packing Factors
(DUMPED PACKING)
\ o Nominal Packing Size (Inches)
Packing Type Mat'l ,
' Ya % | % | % | % |lordl|1% | 1% |20ré2 | 3 | 3%40rs3
Hy-Pak ™ Metal | 43 18 15
Susi:;%rdllt;tsalox $ Caramic 60 30
SuperIntalox | oustie 33 21 16
Pall Rings Plastic 97 4~ 52 40| 24 . 16
Pall Rings Metal 70 48 33| 20 16
Intalox'Saddles | Ceramic | 725 | 330 | 200 145 92 52| 40 |22
Raschig Rings | Ceramic |1600 | 1000 | 580 |380( 255 | 155 [125(95| 65 {37
Raschig Rings .| Ya"
aschig ings | ¥ | 700 | 390 | 300|170 155] 115
Raschig Ri 1 or
‘g Rings | ' 410i290|220| 137 |110{83| 57 |32
- |
Berl Saddle_s" Ceramic | 900 240 170(.110 65| 45

Packing factors determined with an air-water system in 30~ 1.D. towar
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. 2 . .
A = 000 £e3 (f'078 l%) ;) ft“e+gec = 16.8 ft2
£t3 0 se¢/ \0.155 lb , ,

:nz
4

0.5
D= [f4)(lﬁ-3§] = 4.6 ft

The height of the adsorber can then be determined from the number of stages

= 16.8 ft2, so

required to achieve a desired overall removal efficiency and the height per
stage for a specific packing. For example, if 15 stﬁges are required to achieve
a 99.9% removal efficiency (from an inlet concentr#tion of 10 ppm to an outlet
concentration of 10 ppb) and vendor iitérature indicates that 2 ft of a par-
ticular packing is equivalent to a stage, then the column height would be 30 ft,.

The required amount of packing can then be calculated from the column volume.

Materials of construction are less of a concern with air stripping than wigh
carbon adsorption. Stripping columns can generally be constructed from FRP

(fiberglas-reinforced plastic).

The blower for an air stripping system can be roughly sized by the following

formula: ’ e , <

(cfm) ( AP)
(6356)(Efficiency)_

Brake Horsepower = BHP =
For the system described above, assuming a 65% efficiency, the blower brake
horsepower would be:

(2000 cfm) (15 in. H,0)
(6256)(0.65)

BHP = = 7.26

3. Capital and Operating Costs
Estimates of the treatment cost of air stripping have been prepared in terms of
dollars per thousands of gallons of ground water treated., The basis for this
treatment cost calculation was described in the activated éarbon adsorption sec=-
tion of this report.

s A A ® S0
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A cost cufve has been prepared for the option of air stripping. All costs in
this evaluation assume ﬁhat_air-strippinq can be used as a stand-alone tech-

nology and will not require vapor-phasge” adsorption to meet emission standards.

The curve, Figure 6, represents treatment cost as a function of flowrate.

Table 3 outlines the components of the treatment costs. An air/water ratio of
20 cfm/gpm was assumed and treatment cost was evaluated at 25; 100, and 200 gpm.
The column diameters were again established based on a pressure drop of 0.5 in.
H,0/ft packing. The overall column height was the same in each case.

Major equipment items for the air stripping option included the column, blower,
and miscellaneous items such as pumps and a filter. Operating cost included

only the electrical cost associated with the blower.
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Table 3. Treatment Cost at 20 cfm/gpm

Purchased .

Flow Rate _ ' Equipment : Operatinga
(gpm) (s M) (S M/yr)
o 25 . 16 1.3
| 100 44 5.4

200 ) ‘ 72 10.8

2ot including labor.
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ACTIVATED CARBON/AIR STRIPPING

Proéeas Degcription

The option of combining activated carbon adsorption and air stripping may be
applicable in specific cases. The activated carbon experimental work indicated
that carbon adsorption was relatively ineffective for removal of the oxygenates
{MTBE and TBA), but very effective for treatment of the aromatic compounds. Air
stripping, on the other hand, was effective in removing all components except
TBA. Consideration could be given, then, to the .option of using air stripping
to treat the effluent from a liquid-phase carbon adsorption unit to remove MTBE.

The other technology combination tﬁat cﬁnld be considered would be air stripping
followed by vapor-phase carbon adsorption. ' This opticn might be employed to
meet emission standards imposed on an air stripping syétem. "This would be
likely to occur only in a high treatment volume, high feed concentration case or
in a severe regulatory atmosphere. If vapo:-phasg carbon adsorption were
required, air stripping could lose its cost advantage and liquid-phase carbon
adsorption might become the teéhnology chosen.' '

Capital and Qperating Costs .
The overall treatment cost for carbon adsorption followed by air stripping to
femove-HTBE would simply be ;he additive cost of each of the technoleogies on a
stand-alone basis. Figure 7 }epresents a cost curve for the treatment of

25, 100, and 200 gpm at the specified operating conditions,
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LAND APPLICATION

Process Description
In selected gituations, land application of gasoline contaminated ground water

may be a viable alternative. . Land application basically utilizes natural proc-
esses, such as volatilization, biodegradation, or adsorption on the soil, to
decontaminate the ground water. The potential ﬁse of land application will be
very site specific, depending mostly on the volume of water to be treated and
the availability of an application site in the immediate area. -

Proper evaluation of a site for land application requires analysis of a number
of factors. Of greatest concern is the overall site permeability, proximity to
ground water or surface water sources, and permitting requirements. Characteri-
zation of the mic¢roorganisms in the soil is necessary to determine the potential
for biodegradation, and the potential ﬁdr volatilization and adsorption on the
soil will be functions of the site's ambient weather conditions and aoii makeup),
respectively, ‘ |
The API is presently funding research to study the natural fate of aqueous gaso-
line components in the environment, a project that will address most of the
basic mechanisms involved in land application. . Results of that project will
more clearly define éhe potential role of land application. ' '

Capital and Operating Costs

Because land application is likely to be a viable option for the treatment of a
small volume of coﬁtaminated‘ground water, a commercially available site within
reasonable hauiing'distance is a requirement. It is unlikely that a single con-
taminated ground water site would provide economic justification for the capital
investment required for purchasing land and equipment for a dedicated‘land

application gite,

Utilization of a commercial land application site would involve costs for
hauling of the ground water to the site and a disposal fee. Typical costs for
these services would be approximately $50 per hour for a 4000-gal truck and
approximately $0.10 per gal for disposal. Assuming that a suitable site is
avﬁilable'within an-hour's drive, disposal cost would be approximately $125 per
thousand gallons. This results in a treatment cost per thousand gallons that is
much higher than the.t:eatment costs associated with activated carbon or air
stripping. ‘Land #pplication would likely be a cost-effective solution only in
small volume applications (say, less than 20,000 gallons).
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TECHNOLOGY COMPARISON

Applicability ‘

Both activated carbon adsorption and air stripping are considered widely for
ground water treatment. The choice of a particular technology for a specific
application will depend on a number of factors. Economic considerations will be
of prime interest, but it must be established ﬁhat the techqqlogy being con-
sidered is applicable to the sitgation. For example, the inlet concentration
and the volume to be treated ﬁuat be considered. For low concentration, low
volume applications the trea;ﬂent cost differential between carbon adsorption
and air stripping is likely to be low enough that a decision can be based on _
availability and ease of installation and operation. For high volume, high con-
centration applications air stripping is most cost effective if air emissions
are noﬁ a problem. Carbon adsorption 1is more expensive on a stand-alone basis,
but may become more economical if emission treatment such as a vapbr—phase car-

bon system is required in conjunction with the air stfippinq system,

Another consideration is utility cost. Treatment costs for carbon adsorption
with nondestructive regeneration ténd to reflect high initial capital investment
and low operating costs while treatment costs for air stripping generally
reflect the opposite, especially at high air/water ratios. In areas where
electrical costs are higher than average, air stripping may lose some of its

cost advantage.

A, final consideration is the desired effluent quality. ITE's calculations show
that for air stripping, a minimum air/water ratio of 15 cfm/gpm would be .
required to achieve 99.9% removal efficiency for MTBE. This value may not be
totally accurate due to the uncertainty associated with the vapor-liquid
equilibrium line, but it is representative of the range of air/water ratios

required to. achieve the desired effluent gquality in ground water applications.

As discussed earlier, the potential use of land application will be very site-:
specific. This option will probably only be viable for small volume applica-
tions where a site is readily available.

Comparative Costs

Pigure 8 represents a comparison of treatment cost vs, flow rate for activated
carbon §dsorption and air stripping at an inlet concentration of 10 ppm TOI.
The treatment costs are not significantly different over the range of flow
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ratea; Figqure 9 represents a comparison of treatment coatjva. feed con-
centration for activated carbon and air stripping at a flow rate of 200 gpm. As
the graph shows, air stripping treatmenf cost is not a function of concentration
and stripéing gains a cost advantage over carbon adsorption as cdncentration
increases., Note that this conclusion is based on an assumption that the treat-
ment goal for an air stripping system is 99.9% removal regardless of inlet con-
centration. If specification of an effluent concentration requires a removal
efficienc} of greater than 99,9%, the treatment cost for air stripping will be a
function of concentration because the stripping column will need to be taller '

and/or because a higher air/water ratio will be required,
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Discharge Cost to Surface Bodieg
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Appendix F
Air Emmissions Calculations
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